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ABSTRACT 
For children who are deaf, one aspect of early English literacy instruction has always 
been problematic. Deaf children have great difficulty in learning to employ a sound-
based phonetic to alphabetic mapping process such as required in reading and writing 
without natural linguistic access to English. 
This dissertation presents two studies. In Study #1 subjects are given the American Sign 
Language Phonemic Awareness Inventory (ASLP AI). In Study #2 the phonological 
aspect ofhandshape and its relationship to the Manual Alphabet is investigated. 
Twenty-nine deaf children, between the ages of 4-8, who used sign language, were tested 
on 7 major ASL Phonological tasks. 175 questions were posed. Of the total group, eight 
children had deaf parents (DCDP) and twenty-one children had hearing parents (DCHP). 
Seventeen deaf adults (1 0 DADP) and 7 (DAHP) took a portion or all of the tests. In 
addition the child subjects, depending on reading ability, were also given either the 
vii 
Peabody Individual Achievement Test-Revised (PIAT-R) (spelling and reading 
comprehension subtests) or all sections ofthe Test of Early Reading Ability (TERA-3). 
Results showed that all subjects were able to process the questions according to the 
phonological parameters of ASL. That is, subjects appear to have internalized the visual 
structural components of ASL and were able to work with ASL phonemes as hearing 
children do with spoken language. In the second study, the handshape task indicated that 
the subjects associated prompts (the 20 Manual Alphabet handshapes in particular) with a 
phonological component of ASL rather than as a letter of English. 
A factorial ANOVA showed that parent's audiological status did not influence the 
subject's phonemic awareness of ASL. In Study #2, a paired comparisons t-tests showed 
that overall response rates for handshape prompts resulted in significant differences: 
favoring ASL responses in comparison with English responses. Correlation matrices 
indicated that the stronger the subjects phonemic awareness of ASL and the ability to 
recall lexical items when given a prompt the stronger the scores on a beginning test of 
English literacy (TERA). 
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GLOSSARY 
Alphabetic principle- Knowledge of letters of the alphabet coupled with the 
understanding that the alphabet represents the sounds of spoken language and further, 
recognizes the correspondence of spoken sounds to written language. In English, this also 
includes an understanding that the left-to-right spellings of printed words represent their 
phonemes from first to last. (Ehri, 1991) 
Grapheme - A unit of a writing system that represents one phoneme, a single sound or 
visual unit that has one phonemic correspondent. In English, one letter (e.g. B, N, K) or 
multiple letters (e.g. CH, SH, EA) symbolize one phoneme. In ASL, symbols which 
correspond to one phonological parameter (i.e. handshape, location, movement) have 
been devised (Supalla, 2001). 
Handshape of sign- The formation or configuration of the hand (e.g. extended fmgers, 
fist, index finger extended, etc.) 
Invented spelling- An attempt by beginning hearing writers to phonemically spell a word 
when the standard spelling is unknown. (e.g. "cat" =KT) (Gentry, 1982) 
Location of sign- The space or place on the body where a sign is being made (e.g., on 
the cheek, on the forehead, in neutral space in front of the torso, etc). 
XXlll 
Movement of sign- How the hand(s) move through space in the execution of a sign 
Orthography- A system of symbols used for writing. 
Phoneme- The smallest, abstract unit of language that is clearly distinguished from a set 
of similar units corresponding to it. 
Phonemic awareness (P A)- The ability to hear and manipulate the sounds in spoken 
words, and the understanding that spoken words and syllables are made up of sequences 
of speech sounds (Y opp, 1992). Phonemic awareness involves hearing/seeing language at 
the phoneme level. 
Phonology- The study of the smallest contrastive units of language. In sign language 
research, phonology refers to way in which signs are structured and organized. 
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CHAPTER 1: INTRODUCTION AND STATEMENT OF THE PROBLEM 
Overview of the Dissertation 
When beginning English literacy skill development, severe to profoundly deaf 
children commonly follow a path of instruction where input is confusing, conflicting and 
often misleading. At the center of the problem is the following concern: How does one 
initially teach a child to become literate in a spoken language when the audiological loss 
is so great that it precludes biological access to the full linguistic spectrum of that 
language? How can this deaf child learn a phonological to alphabetic mapping process, 
such as is required in reading and writing, when the necessary physiological link to sound 
does not exist? Without the use of aural capabilities, what mediating system would a deaf 
child use to begin learning a sound-based alphabet system? Further, if the young deaf 
child has access to a signed language, how is that language represented and ordered in the 
young deaf child's mind? Can knowledge of a native signed language serve as a guide to 
devise an alternative general means for beginning literacy development, at the point 
where the child is learning about the process of decoding and encoding language in 
written form? 
The question of how to best address beginning literacy skill development in deaf 
children continues to confound researchers, educators, and others in the field of deaf 
education. As the 21st century commences, it appears that the quest for a definitive 
answer to this question is mired in a repetitive cycle of previously investigated and 
unsuccessful approaches. Consequently, to date, the average deaf high school senior 
graduates with English literacy abilities that are commensurate with a ten-year-old 
hearing child's skills (Holt, 1994, Holt, Traxler, & Allen, 1997). 
Many factors have been documented as having an influence on this third/fourth 
grade level of attainment. Factors include impoverished language input, delayed language 
development, ineffectual instructional approaches, incomplete teacher preparedness, 
among others (Moores, 1987, Lane, 1992). In this dissertation, the principle focus will be 
on the earliest stages of instruction in reading and writing. Although many factors no 
doubt contribute to the dismal results reported by Holt et al., and others, it is hoped that a 
study which focuses intensively on one aspect of early literacy may result in findings that 
could be put to use in early literacy instruction for deaf children. 
There are two major parts to the dissertation. Presentation and organization of 
chapters will be divided between Study #1 and Study #2. 
In Study #1 the question of a deaf child's phonemic awareness in ASL will be 
addressed. Historically, English literacy instruction for deaf children has almost 
exclusively centered on an attempt to make English more visible (via an aural/oral 
approach or Sign Supported English based signed systems) in order to provide a direct 
mapping of signed or spoken English to printed English. However success continues to 
be the exception rather than the rule. Therefore this ftrst study leads to the question 
whether there might be a more effective transition to written English for deaf children, 
one which would make use of their strengths in their fust and fully accessible language-
American Sign Language (ASL). One such instructional approach currently does exist, 
but has not been extensively studied. Supalla et al. (2001) piloted an instructional 
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program in which deaf children learned to write symbols corresponding to the phonemes 
of ASL. This is a transitional effort, which is intended to help them acquire the 
understandings associated with early use of a written language, including the alphabetic 
principle. 
However, an open question remains about this program and others like it. One of 
the key capacities associated with success in early literacy among hearing children is 
"phonemic awareness" (Chall, 1967, Adams, 1990, Adams, et al1998, Yopp, 1992): the 
ability to analyze and manipulate the component sounds in spoken words. This is a 
natural, untutored ability that some hearing children demonstrate starting at age four, or 
even earlier. It seems to provide the linguistic and cognitive underpinnings for successful 
early use of written language, both in reading and in writing. Using a parallel 
methodology, Supalla et al.'s program introduces deaf children to written symbols for 
ASL signs. Deaf children's success at using written symbols for ASL depends on their 
capacity for phonemic awareness in that language. However, it is not known whether 
deaf children will show this ability in their native, signed language. Although researchers 
have studied deaf children's phonemic awareness of spoken English sounds (Hanson, 
1991, Hanson & Fowler, 1987) no studies to date have systematically investigated 
whether deaf children have this capacity in their native signed languages. 
If it could be shown that deaf children who are native users of a signed language 
are able to display phonemic awareness of the phonological structure of signs in their 
language, this would be significant in several ways. First, it would add to our knowledge 
of the normal course of language development in a deaf child acquiring a signed 
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language. Second, it would provide pedagogical support for instructional programs like 
Supalla et al. 's. Third, it would be invaluable information for teachers of the deaf, who 
do not always have a clear idea of what deaf children bring to the task of acquiring a 
written language that is completely different from their own native language. 
Accordingly, Study #1 of this dissertation contains an investigation of deaf 
children (and adults), seeking to discover whether they do indeed demonstrate phonemic 
awareness of the phonological structure of signs in their signed language. To investigate 
this, I designed the ASL Phonemic Awareness Inventory (ASLPAI), a 145-item 
inventory adapted from existing tests of phonemic awareness of English sounds, altered 
to reflect the phonological structure of ASL. I then tested deaf adults and children of 
ages 4, 5, 6, 7 and 8. Results are reported for individuals and age groups, and factors 
such as parental hearing status are also considered. 
In Study #2 it will be argued that one early and serious obstacle in the deaf child's 
attempts to gain access to written English lies in the ambiguous and thus confusing nature 
of the English alphabet symbols. It will be shown that this ambiguity and confusion 
results from a previously unidentified interference from ASL phonology. English 
alphabet symbols are first introduced to deaf children as the Manual Alphabet, in which 
each printed letter corresponds to a handshape. In a confusing and poorly guided 
instructional transition, deaf children are expected to map these symbols onto English 
sounds. In fact, it will be shown that many deaf children continue to associate the printed 
symbols with handshapes, and thus with corresponding ASL words, rather than with the 
"A is for Apple" pairings of letters and English words that most instruction centers on. It 
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will be shown that this propensity is a natural outgrowth of these children acquiring a 
visual language in which words are composed of phonological units made up of 
handshapes, locations, movement, and palm orientation. However, it is highly possible 
that the pairing of written English letters with one aspect of the ASL phonological 
parameters may make it more difficult for deaf children to acquire the Alphabetic 
Principle, an understanding of the relations between graphemes and phonemes in a 
written system that generally precedes early reading and writing (Juel et al., 1986, 
Stanovich, & West 1989, Adams, 1990, Sulzby & Teale, 1991). 
In the following sections of this chapter I will give an overview of the problem, 
along with a more detailed discussion leading up to the research questions addressed in 
the dissertation. 
Early Literacy Instruction, The Hearing Child, and The Deaf Child 
A brief comparison between early literacy experiences of the deaf and hearing 
child will set the stage for discussion of the research questions. For the hearing child, 
access to English literacy involves an early understanding of what is called "the 
Alphabetic Principle" (Juel et al., 1986, Stanovich, & West 1989, Adams, 1990, Sulzby & 
Teale, 1991). The Alphabetic Principle combines knowledge of the letters ofthe alphabet 
with the understanding that the alphabet represents sounds of spoken language and that 
these letters can be combined to represent whole words. Additionally this knowledge 
includes the systematic correspondence of spoken sounds to a written orthography. Thus 
a hearing child learns that the "b" sound relates directly to the "B" symbol. However 
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since there are more phonemes than alphabet letters the hearing child will proceed along 
a general spelling development continuum during which he will refine his understanding 
of the principle and all the variations in sounds and symbols (Foorman et al, 1997, 
Treiman, 1993, Treiman, & Baron 1983). 
But hearing children do not come to the Alphabetic Principle as blank slates. 
Hearing children acquire English phonology from birth. They imitate, adapt and control 
the sounds that are allowed in their language. Constant feedback in the environment aids 
their development in a constructive and natural manner. In this way, very young children 
intrinsically acquire the finite set of sounds admissible in English. They become 
linguistically competent with minimal direct instruction (see Pinker, 1994, among others 
for details). Further, these phonemes are not acquired in a vacuum. They are heard in the 
contextual structure of the larger language. Acquisition is bound to semantic and 
syntactic knowledge. The significance is this: words aren't simply sounds--they have 
specific referents and therefore have meaning. 
When a hearing child enters kindergarten he is asked to begin to connect the 
phonological structure of his language to orthographic symbols which will in tum be used 
to form and to decode written words and sentences. While this effort will take several 
years to master, the hearing child has the advantage of experience and intensive practice 
with the units with which he must work. Most importantly however, the child has 
extensive knowledge of words made up of these phonological units. Therefore, when the 
child approaches the task of decoding print and writing his first words, the written 
language corresponds to words he knows and has used. If he wants to write the word 
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"mom" he only has to figure out what sounds are in the word and what symbols 
correspond to those sounds. While this is a huge task, it is a possible task, as shown by 
the millions of hearing children who succeed every year in mastering this aspect of 
literacy. 
One of the principle capacities that hearing children draw on in mastering the 
Alphabetic Principle is called "phonemic awareness" (Adams, 1990, O'Connor, Jenkins 
& Slocum,1995, Hohn & Ehri, 1983, McGuiness, McGuiness & Donahue, 1995, Trieman 
& Baron, 1983). This is an ability that emerges at some point in the first four to six years 
of life. Apparently without explicit tutoring, most children are able to analyze spoken 
words in such a way that they show explicit metalinguistic awareness of the sound 
structure of words. If asked, they can tell how many distinct sounds are in a word. If 
given several distinct sounds (e.g. "k, aa and t") they can blend them together into a 
recognizable word ("cat"). If given a word they can manipulate its component sounds 
("Say the word "sly". Now take off the first sound. What word do you get?" "Lie!"). 
This capacity is completely independent of the child's knowledge of the written language. 
In fact phonemic awareness and letter knowledge have been identified as the two "best 
school-entry predictors of how well children will learn to read during the frrst two years 
of instruction" (p.2-9, National Reading Panel Report, 2000). I will return to the central 
role played by phonemic awareness in early literacy below. 
Now, I will contrast the path to early literacy described above for hearing children 
with the two most common scenarios for deaf children. Deaf children of hearing parents 
(DCHP) and deaf children of deaf parents (DCDP) form two distinct groups. In both 
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groups the deaf child is, from birth, biologically precluded from hearing the sounds in the 
environment. From the outset, he is unlike the hearing children in the aural/oral capacity 
to experience language via the modality of sound. 
If the deaf child is of the 90% who have hearing parents (DCHP), it may be 
months or years before language in any form begins to take shape and hold meaning. In 
general, for the first five critical language learning years of life, the typical deaf child of 
hearing parents has a lack of exposure to language or its explicit phonological patterns in 
any comprehensible form, either signed or spoken. This lack of linguistic experience has 
significant ramifications on later learning (Mayberry & Eichen, 1991). 
For the DCDP a markedly different scenario occurs. This child is born into a 
world in which a biologically accessible language is used from birth. Rather than aural 
and oral venues, sight and space will be used. Like the hearing child, he will naturally 
acquire the phonology of ASL by imitating, adapting, controlling, and internalizing the 
visual phonological parameters that are admissible in his language. The child will receive 
feedback on his language from a sub-set of the larger Deaf 1 community. In this way, the 
very young deaf child's linguistic development will parallel that of his hearing 
counterpart. He will acquire the set of phonological elements admissible in ASL. Just as 
English words are made up of the distinctive sounds of English, its phonemes, so words 
in ASL are made up of the distinctive phonological components of ASL. A basic sign or 
lexical unit (corresponding to a meaningful unit such as an English word) is made up of 
four basic phonological dimensions: handshape, location, movement, and palm 
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orientation. In swnmary, like the hearing child, by the time he reaches five years of age 
he becomes linguistically competent through a natural acquisition process. 
As the deaf child enters Kindergarten, regardless of his language experience and 
audiological status of his parents, the task of becoming literate in English is markedly 
difficult. In school, he is directed to learn the phonology of English without the benefit 
of sound. He learns the alphabet but not its necessary relation to oraVaural phonemes 
which will eventually provide him with the tools necessary to construct and decode 
written English. To exacerbate matters further, he is asked to learn these pieces without 
experience or natural access to the framework or lexical structure of English. Hence he is 
asked to learn to read a language he does not know. This task is somewhat analogous to 
giving an individual a 1000 piece puzzle of an abstract design but withholding the 
completed picture of the finished project. The colors and shapes of the puzzle pieces as 
parts are meaningless when the whole is not known. 
Study #1 Phonemic Awareness of ASL in Deaf Children 
The focus for Study # 1 and consequent questions emerged while I was teaching a 
combined class of Kindergarten and First Grade deaf children. The educational 
philosophy of the program was Bilingual/Bicultural, and used ASL as the language of 
instruction. English was taught as a second language. All of the students had parents who 
signed at home with them. One student who was new to our Kindergarten provided the 
1 Capitalizing the word Deaf denotes membership in a community that has its own language (ASL) and 
cultural identity. 
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impetus and focus for the present study. Karl *2 was born in a third world country and 
spent his first two years lying in a bamboo crib with minimal interaction. His parents 
stated that he was adopted at age two and that they had no knowledge of his hearing loss. 
Upon arriving in the United States Karl was tested and it was discovered that he had a 
profound hearing loss. The parents, directed by the doctor's advice, enrolled him in an 
oraVaural program for deaf children. After three years he had made minimal progress at 
approximating several speech sounds. However he had made no progress academically 
and the parents were becoming increasingly concerned. He was then enrolled in our 
program. 
Karl had no sign language skills and communicated by gazing at an object or 
gesturing usually by pointing. He had no knowledge of English letters, words, or 
counting numbers and had never had a story told to him using a comprehensible 
language. He was placed with a Deaf adult for two to three hours daily to develop ASL 
skills. He was not given a prescriptive plan of ASL development. Rather language was 
developed using a communicative approach. The Deaf adult did a variety of language-
based activities. These included discussing and labeling objects in the environment, story 
telling, games, and as well as many other activities. 
By February Karl had made remarkable gains and was able to use ASLin a 
beginning communicative manner. He was able to express desires, wants, needs, ask 
questions and provide simple answers. He had also been taught to link a Manual 
Alphabet handshape to an English printed letter. He could retell a story by pointing to a 
2 Name has been changed. 
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picture and providing one or two statements. He was an accomplished artist who was able 
to tell his own stories with an advanced level of detail. In the short span of several 
months his written output showed him telescoping through the various stages of early 
communication via print. For each of the following written products he was able to 
provide his own rendition of what was transpiring on his paper. From September to 
February his written communication proceeded along the following lines: 
1. scribbling 
2. single item pictures (e.g. person, bike, train, etc.), 
3. detailed illustrations including setting and plot information 
4. pictures with a random string of English letters in capitals at the top of the page 
5. writing that has no actual letter formation but resembles cursive print 
At the next level Karl did something that most children (hearing or deaf) do as a 
next stage of"writing" (Gentry,1982, Sulzby & Teale, 1991, Treiman, 1993) He drew a 
picture and again added print but for the first time with symbolic intent. See Figure 1.1.1 
below. 
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Illustration 1.1.1 Karl's First Attempt at Including Print for a Symbolic Purpose 
It might seem that the print is inverted but he is demonstrating typical letter 
reversals appropriate for his level of development. Without truly knowing Karl's intent 
with this writing inclusion one might conclude that the letters HKRK was an attempt to 
write the word "stop". That was my false assumption and one that remained misleading 
until I witnessed him independently writing at the next stage of development. We will 
return to this figure later in this chapter. 
By February Karl had developed a beginning communicative competence in 
expressive and receptive ASL. He was now able to watch an entire story being read in 
ASL. He could answer simple explicit questions and retell the story by looking at each 
picture. To next gauge his writing development he was given a photocopy of a book he 
had been reading. The story was "Hamilton Duck" by Arthur Getz. All words were 
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deleted and an empty space was provided where he could retell the story in writing. It 
was assumed that Karl would draw or copy various words from the book. Instead, the 
child did something I had previously not observed in the classroom. 
He opened the photocopy of the book to the first page and began retelling the 
story 'out loud' in sign. This is similar to the hearing child retelling the story in his own 
words. In both cases, the retelling is not verbatim. However it was this point where Karl 
manifested a significant difference in the function of his retelling the story "out loud". He 
first signed a complete thought and then resigned the same sentence but this time slowed 
down the movement of the sign and closely watched the handshape(s) his hands were 
using to form a word or phrase. Despite his ability to naturally form the handshapes, it 
appeared to be the first time that he realized specific handshapes make specific words. 
His task was to link these handshapes to a printed form. However since he had no means 
for linking phonemes via audition to English letters he independently chooses a path 
which made intrinsic sense to him. While signing each word/phrase he looked at his 
hand, often slowly turning it to give a variety of perspectives and then wrote down a 
letter symbol which he equated with that handshape. 
To illustrate this procedure an example from his story is shown in Figure 1.1.2. 
Karl looked at the picture and signed the following sentence: "The duck is sleeping in the 
barn, by the window on the hay. " Recall that this is not the verbatim print which 
underlined the original story but a personal recollection of the main idea of that page of 
the story. He signed his sentence a second time while simultaneously observing the 
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formation of his own handshapes. For each handshape (or phrase) he would write the 
corresponding English letter from the Manual Alphabet. 
Figure 1.1.2. Karl's Rewriting Using ASL Handshapes to Retell a Story. 
(Picture from "Hamilton Duck, by Arthur Getz, p.22.) 
In the written sample, each letter represents a handshape (s) which is used to 
make a lexical item in ASL. His resulting sentence graphically looked like this: Q B B B 
FF (See Figure 1.1.2.). The individual letters which relate to English word(s) equivalents 
are in bold in Figure 1.1.3. 
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Figure 1.1.3. Letters and Their Sign Equivalencies in One Student's Original 
Writing Sample 
Karl Handshape used to 
writes determine sign 
Q V Q handshape 
BB ~ B handsbape 
B ~ B handshape 
FF ~ F handshape 
Letter symbolizing sign 
Q=SLEEP 
BB = BARN (BARN is 
made with both hands 
using the "B" or OPEN-B 
handshape) 
B= WINDOW (the sign for 
WINDOW is made with 
two B handshapes, even 
though he signs it correctly 
he only encodes one B 
FF =HAY (HAY is made 




"The duck is 
sleeping" 
"in the barn" 
"by the 
window" 
"on the hay" 
ASL, like any language has specific grammatical rules. Karl's written output here 
exemplifies several. First, there is no direct translation of handshapes to each individual 
word in English since elements such as prepositions (e.g. in the, by the, on the) would 
naturally be included in the spatial location of the handshapes. Additionally the subject 
(duck) is not expressed as the student has used an element common in ASL story telling. 
He has "become" the duck and therefore uses the handshape Q to signify SLEEP. In 
ASL, a pro-drop language, it would be unnecessary to explain who is sleeping since it is 
already apparent in the set-up of the narration genre, sign output and context of the story. 
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Using this procedure Karl was able to rewrite an entire story independently. This 
is astonishing in a classroom for deaf children since students generally learn at age five 
that in order to write in English you need to have someone with you (a parent or adult) to 
first spell any words you need to write the story. 
This process is remarkable on several levels. Most importantly it provides 
evidence that Karl was able to spontaneously demonstrate ASL-based phonemic 
awareness by segmenting signs into one phonological component (handshape). Secondly, 
this construction process was devoid of any teacher direction or intervention. The process 
was so robust that he was able to autonomously devise a means for linking his phonemic 
structure to a personal and meaningful symbolic link given his linguistic input. This 
process appeared to afford Karl with a viable means for graphically representing a 
portion ofhls ASL phonology into a printed form. Finally this process is analogous to the 
same procedure a hearing child goes through when making initial attempts at independent 
writing. In a comparable fashion the hearing child will vocalize words out loud in order 
to identify the sound/letter connection he requires (e.g. saying. s,s,s before writing the 
letter "s"). 
ASL Phonemic Awareness and the Alphabetic Principle 
The previous anecdote about Karl provides indirect evidence of phonemic 
awareness in ASL. Clearly this student was able to grasp the alphabetic principle: that a 
grapheme represents a phonological element in the language being encoded. However 
what is more compelling is that had I not seen him retelling the story "out loud" and then 
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directly translating specific handshapes to paper I might have erroneously assumed that a 
group of letters such as seen in Figure 1.1.2. (QBBBFF) was simply a string of letters 
meant to resemble English writing but devoid of any other meaning. This however was 
not the case. The student had instead "written" an entire thought using a handshape to 
letter association which originated from his knowledge of ASL and handshape letter 
names. 
Recall in Figure 1.1.1 that Karl first included print in his drawing in a specific 
manner. However at that time I assumed this to be a type of invented spelling where he 
used a string of letters to resemble an actual word. Given his propensity for drawing 
trains, the four letters and the letters within a stop sign shape I naturally assumed he had 
attempted to write "Stop". However after I had seen witnessed him looking at his hands 
and encoding sign- to handshapes -to English letters I immediately brought his 
illustration (Figure 1.1.1) back to him. Pointing to the grouping of letters (i.e. KRKH) I 
asked him what he tell me what he wrote. Pointing to the KRK he said that it was his 
name. At that point he had not mastered the correct spelling of his name. When I pointed 
to the "H'' he stated that it said "TRAIN". The handshape used to make the sign TRAIN 
is the "H" handshape. Thus his labeling said: "Karl's Train" rather than "Stop" as I 
erroneously had assumed. Thus he has been using this system for writing for several 
weeks before it became apparent to me. 
In summary, pilot work for this dissertation shows that, in a free writing task, a 5 
year old deaf child who communicates by Sign was able to independently (and devoid of 
teacher direction) encode his thoughts by relating one phonological parameter of ASL 
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(handshape) to a printed letter to retell a book read in class. It was this autonomous 
expression of independent encoding that lead to the questions posed and subsequent 
inyestigation of Study # 1. If deaf children have an organized system of structuring their 
ASL phonology then this might provide a means for mediating the initial task of learning 
to write. That is, deaf students who have learned the Manual Alphabet, and have 
associated the letters with handshapes, may begin to try to write words in ASL using 
English alphabet letters from the Manual Alphabet. 
What implication does this hold for the teaching of English reading and writing to 
deaf children? This type of phonological processing for deaf students may provide a 
cognitive advantage, in that students will gain insight into the alphabetic principle, the 
basis for all reading and writing in an alphabetic system. When confronted with English 
words and written representation for them, they will be able to understand to some extent 
that each letter corresponds to some aspect of the linguistic structure of the English word. 
As this is difficult even for hearing children, who know all the words they will be reading 
early on, it is at least plausible that the corresponding realization for deaf children could 
help them make the transition to reading and writing a language which is not their first 
language. 
The anecdote above is not proof that deaf children who learn ASL have a 
developed capacity for phonemic awareness in their native language, although it strongly 
suggests it. But this incident also suggests that it might be possible to achieve greater 
success with deaf children using an instructional method that makes good use of their 
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ability to analyze and manipulate their own phonological system before they encounter 
the daunting and unmeaningful pairing of English letters and English sounds. 
An Alternative Approach to Initial Literacy for Deaf Children- Supalla, Wix and 
McKee (2001) 
In fact there is currently an effort to create a transitional curriculum that will help 
deaf students make use of their native language knowledge before moving on to English 
letters and sooods. Supalla et al., (2001) have proposed that the sound-to-symbol 
approach to learning to read is not a viable option for deaf children. Instead they contend 
that the primary accessible source of English for deaf children is print. In an effort to 
provide beginning literacy instruction for deaf children the researchers devised a system 
for capitalizing on the visual phonology of signs and linking them to an orthographic 
representation as a means for encoding and decoding. 
Realizing that the sound-based instantiation of the Alphabetic Principle is an 
inappropriate starting point for the deaf child, Supalla et al. constructed a system for 
allowing the child to map a phonological element of ASL (e.g. handshape, location, 
movement) to a specific symbol. They developed a set of symbols or graphemes from 
ASL phonological parameters (handshape, location, and movement) which could be used 
to encode and decode the phonological structure of ASL to a variety of symbols. This 
technique provided an independent means for encoding and decoding the child's own 
writing. Thus, similar to English alphabet construction and use, there are 32 graphemes in 
total that make up Supalla' s ASL alphabet. Of the 32 graphemes, 22 represent handshape, 
5 represent location and 5 represent movement. Children learn to manipulate this 
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"alphabet" to independently encode and decode their thoughts into text and vice versa. 
Thus, the ASL alphabet is designed to serve as an initial bridge to learning written 
English as a second language. 
Several researchers have indicated that given the modality and grammaticality 
differences in ASL there is a great need to find a bridge that links a visual-spatial 
language to a spoken language such as English (Grushkin, 1998, Singleton et al, 1998, 
Hoffmeister, 2000, Strong & Prinz, 2000). Supalla et al's instructional approach appears 
to hold promise, but it has not yet been evaluated or studied extensively. One piece of 
information that would be helpful in evaluating whether it is a reasonable approach or not 
concerns the issue of how widespread phonemic awareness of the type demonstrated in 
the above section really is. If many deaf children were able to display phonemic 
awareness in their native systems of signing, it would suggest that Supalla et al. 's strategy 
might be very successful. 
There are several tests for phonemic awareness in hearing children, but to my 
knowledge, there are none for deaf children to be tested in ASL. Therefore, in order to 
address this question an inventory of ASL phonemic awareness tasks must be composed, 
following the general principles displayed in the Report of the National Reading Panel 
(2000). 
Therefore, the purpose of Study # 1 is to investigate whether or not deaf children do 
have phonemic awareness of ASL. An array of ASL phonemic tasks will be constructed 
to explore the phonological awareness of deaf subjects in depth, and to attempt to point to 
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some next steps in building on this phenomenon in the English language literacy teaching 
of deaf children. 
Study #2 The Alphabet: An Ambiguous First Link to English 
The central focus of Study #2 is an extension of the deaf child's phonemic 
awareness and a heretofore unresearched issue which is based on the deaf child's first 
encounters with grapheme symbols. It is obvious that access to written English lies at the 
end of a path that entails learning to use the English alphabet to read English words. 
However, little attention has been given to the first steps in this process. I will argue that 
one of the first obstacles to literacy for children who have had full access to ASL or some 
other signed form of communication lies in the unavoidable ambiguity of the alphabetic 
symbols, as described further below. 
Pilot work for this dissertation has identified a critical juncture in the early 
literacy process that is not well understood by most deaf educators. Deaf students are 
taught very early that a portion of the handshapes they possess in their signing repertoire 
correspond to the letters of the English alphabet. The Manual Alphabet is comprised of a 
handshape for each of the 26 letters. This is designed to facilitate the fingerspelling of 
English words (e.g. proper names), and introduces students to English letters in a 
seemingly accessible fashion. 
The intent of teaching hearing children the alphabet is to eventually introduce the 
concept that sounds can be graphically represented as letters. The extended purpose is to 
aid the hearing child's development of the alphabetic principle for use in literacy 
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development. In an effort to replicate this process visually, educators of the deaf teach 
children that printed letters have handshape names. Instead of sounds, handshapes are 
used to map letters to visual components (specifically handshapes). 
Most deaf children learn the English alphabet by a one-to one matching with a 
Manual Alphabet handshape. The Manual Alphabet is comprised of 26 handshapes, 
which are matched to each of the 26 alphabetic letters. However, not all of the 26 
handshapes naturally occur as phonemes of ASL. Instead, only some phonological 
elements from ASL were borrowed. To confound matters further, some ASL handshapes 
have an iconistic quality (i.e. they "look like" English letters when printed) and still 
others were arbitrarily invented. One aspect of this deficient borrowing will be illustrated 
in the following section. 
Construction of the Manual Alphabet 
In order to understand the conflicting information that the deaf child acquires 
about the alphabet one must understand the origins of the Manual Alphabet. To construct 
the Manual Alphabet 26 handshapes were needed. To obtain this set, ASL phonemes 
(handshapes), iconicity and invention were utilized. Like English alphabet letters, ASL 
handshapes are named. These names however are alphanumeric rather than simply letter 
names. Thus every handshape has a name (e.g. the "3" handshape, the "B" handshape, 
etc.). In most cases the handshape and name are completely arbitrary. In other words, the 
"A" handshape does not visually replicate the letter "A" (See Figure 1.1.4. ). 
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Figure 1.1.4. Example of Arbitrary Naming of Handshapes 
~(A) 
However, unlike English there are instances where iconicity is exploited. The handshapes 
C, 0, L, V, and W do resemble the letter construction in print (See Figure 1.1.5.). 
Figure 1.1.5. Examples of Iconicity in Handshapes and Letter Names 
~(C) (}(0) (V) 
Finally several handshapes were invented to complete the Manual Alphabet. 
These handshapes exist expressly for the purpose of linking handshapes to letters and are 
not handshape members of ASL phonology. These handshapes include E, J, M, N, Z. See 
Figure 1.1.6. 
Figure 1.1.6. Examples of Manual Alphabet Handshapes 
z 
~(Z) ~(J) {j) (M) 
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Therefore, the Manual Alphabet, unlike the English alphabet, is comprised of 
information from a variety of sources. There are standard handshapes which are 
borrowed from phonological elements in ASL. Then there is another group of letters 
whose handshape are iconic and resemble written English letters. Lastly there is a group 
ofhandshapes that were invented and do not belong to any language's phonological 
system. This combination of elements may have an unexpected and heretofore 
unresearched deleterious effect on the expected learning of the English alphabet for deaf 
children. 
Connecting the Manual Alphabet to an English Letter 
A further confusion arises when attempting to attach an alphabet letter to the 26 
handshapes of the Manual Alphabet. The Manual Alphabet handshape "A" is one 
phonological element in ASL. However the "A" handshape in ASL phonology is 
unrelated to the sound "a". Consider the phoneme /a/ in English. Alone it is a 
meaningless unit. By combining it with other phonemes, one might produce the words 
"pot" (pat], ''top" [tap] or "spa" [spa]. Similarly the "A" phoneme in ASL (handshape) is 
a meaningless unit. However when combined with other phonological information (such 
as movement and location) one might produce the signs SORRY, WASH or TOGETHER 
(see Figure 1.1.7.) 
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Figure 1.1. 7. "A" Handshape and Possible Sign Elicitation 
@7 ~ ~ J~; -~ 
ASL Handshape: A SORRY WASH TOGETHER 
In sum, consider the young deaf child who has no biological access to the sound 
system of English. It is entirely plausible then that the deaf child who uses ASL or a sign 
system for communication, (i.e. Manually Coded English-MCE) views no direct link 
(with the exception offmgerspelling proper names) between the Manual Alphabet 
handshapes and English letters. Thus if you asked a young deaf child what word could be 
made from an "A" he might logically answer "SORRY" or "WITH" as both of these 
signs use the handshape known as "A" to form the sign. Thus, it seems likely that a dual 
language conflict emerges at the point of entry into English literacy development. 
This dual language conflict is largely unknown to the majority of educators of the 
deaf. These teachers, who are predominantly hearing people, and whose first language is 
English, associate English letters with English sounds, or singular phonemes (e.g. "A is 
for Apple"). The hearing educator learned the Alphabetic Principle as a child and 
therefore sees value in initially teaching what appears to be a visual corollary: the Manual 
Alphabet. These educators have very rarely had any training in ASL phonology or the 
construction of the Manual Alphabet. Thus in an attempt to replicate the teaching of the 
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alphabet, the hearing instructor of deaf children proceeds along what appears to be a 
similar path towards learning to write in English. 
To teach the Manual Alphabet, instructors generally begin by introducing the 
letter "A" while showing a picture of an apple and a handshape representing "A". 
Immediately a conflict arises. The correct handshape used to produce the sign "APPLE" 
is called the "X" handshape. Thus, unlike the symbol-to-sound process that was apparent 
for the hearing child, the deaf child might be undoubtedly confused as to the connection 
between the picture of an apple, an "X" handshape, and an English word that begins with 
"A". 
Ordinarily, the teacher goes on to introduce the letter "B' and models the B 
handshape. She then shows a picture or coloring page with the letter B, a picture of a ball 
and the word "ball". However the "C" handshape is used to sign the word "ball" in ASL 
or MCE. This process continues until all of the letters have been taught. By the end of the 
entire procedure, which generally takes several months to introduce, the child is expected 
to somehow internalize this conflicting information into a semblance of usable order. 
The teacher's perspective and her subsequent instruction is in direct opposition to 
the phonological base from which the child is working. As was mentioned previously and 
with the exception of fingerspelling, it seems entirely possible that the deaf child, because 
of his phonological grounding in visual parameters, initially perceives no link between 
the English alphabet and the manual handshapes which were intended to represent the 
letters. If this is actually the case then beginning literacy instruction for deaf children is 
based on conflicting and confusing information. To my knowledge, this critical 
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beginning instructional step has never been addressed in the scholarly research on deaf 
children's English literacy acquisition. 
One way to evaluate whether this confusion is in fact common is to ask deaf 
children (and adults) to respond to a Manual Alphabet letter prompt (one of the 26letters 
of the English alphabet) by providing signs that use that letter. This lexical access task is 
intended to evaluate the degree to which the deaf child's interpretation of English letters 
is associated with either ASL handshapes or English words. Thus, Study #2 of this 
dissertation will evaluate the deaf child's lexical retrieval ofhandshapes that have a direct 
correspondence to alphabetic letters to see if the hearing instructor and the deaf child are 
indeed operating from a similar language perspective. 
Major Questions and Objectives of the Studies 
Study #1 Questions: Phonemic Awareness of ASL 
Research on hearing children indicates that phonemic awareness is commonly 
acknowledged as the fundamental element necessary for literacy instruction (Adams, 
1990, Yopp, 1992, Adams, Poorman, Lundberg, & Beeler, 1998). The ability to notice 
and manipulate aspects of the phonological base underlies the ability to map sound to 
print and is a highly successful procedure for teaching hearing children literacy skills. A 
recent national study has concluded that phonemic awareness is the best predictor of the 
hearing child's ability to learn to read, and later reading success (National Reading Panel 
Report, 2000). Further, findings indicated that direct instruction in phonemic awareness 
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and manipulation resulted in significant gains in literacy skills in both at-risk and 
normally developing hearing readers (National Reading Panel Report, 2000, pp 28-30). 
Similarly, a modest number of proficient deaf readers have been able to make use 
of the English phonological base (Conrad, 1979, Hanson, 1991, Hanson & Fowler, 1987). 
Because of this accomplishment, educators of the deaf have been reinforced in their 
conclusion that, since signed languages are not sound-based and no link exists which can 
serve as a bridge to the English alphabet, research must focus on a way to use English to 
teach English (Mayer & Wells, 1996). Therefore, all literacy research, until recently, has 
been directed at improving the conventional way of making English phonology available 
to deaf children-whether in signed or spoken form. 
If phonemic awareness is such an important part of reading and writing for 
hearing children, how can deaf children take advantage of it when a biological barrier 
exists? How can we use the manner in which language is represented in the deaf child 
and parlay that into a feasible instructional strategy for beginning literacy instruction? 
Might there be an alternative means for making a phonological code accessible to deaf 
children that does not depend on sound? Since most severe to profoundly deaf children 
have limited internalization of a phonological representation of English it seems practical 
to research an alternative link that capitalizes on the deaf child's mental representations 
of ASL phonology. As mentioned previously, current work in deaf literacy education is 
taking such an approach (Supalla et al., 2001). However, we still do not know whether 
deaf children generally have phonemic awareness of ASL. This must be researched 
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before we can be sure that this knowledge can be exploited to serve as a bridge to 
English. 
A review of the research shows that indeed an extensive amount of work has been 
done to analyze the components of American Sign Language (ASL) into a distinct 
phonological structure (Stokoe, 1960, Klima & Bellugi, 1979, Battion, 1980, Liddell & 
Johnson, 1989, Siedlecki & Bonvillian, 1993, Brentari, 1998). ASL does have an 
established phonological structure, which is comprised of discrete parameters (of at 
least), specifically handshapes, locations, and movements. ASL, like any true language, 
has a finite set of allowable phonological elements which when manipulated and aligned 
with correct grammatical rules can be used to make and understand an infinite number of 
utterances. 
Several studies have documented deaf children's production of ASL phonological 
elements (Bonvillian, J., Orlansky, Novack, Folven & Holley-Wilcox 1985, Akamatsu, 
C. and Armour, V., 1987, Schleper, D., 1992, Petitto, L., 1994, Siedlecki, T. & 
Bonvillian, J.l997, Supalla, S., Wix, T. & McKee, C. 2001). These studies have 
researched observable ASL phonological expression. In other words research has focused 
on cataloguing or categorizing specific linguistic output of various ASL phonological 
parameters produced by a given child (e.g. how many times did the child use the "X" 
handshape). However, no research has yet addressed the question of whether deaf 
children who use a signed modality of communication have phonological awareness of 
those dimensions. Therefore the first research question posed in Study # 1 focuses on 
whether there is evidence that such deaf children have phonological awareness. 
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(I) Do deaf children who use a signed modality of communication have the ability to 
manipulate the phonological dimensions of ASL in a fashion parallel to the behaviors 
demonstrated by hearing children who possess phonological awareness of English? 
Specifically, given an inventory oftasks designed to be parallel to the tests of phonemic 
awareness of hearing children in English, do deaf children show the same range of 
abilities? Can they demonstrate 
a) phoneme identification 
b) phoneme categorization 
c) phoneme differentiation 
d) phoneme blending 
e) phoneme segmentation 
f) phoneme change/substitution? 
(2) If we compare performance of children between ages four and eight on the American 
Sign Language Phonemic Awareness Inventory (ASLPAI) do we see any difference 
between age groups (younger vs. older) or the emergence of specific developmental 
patterns? 
(3) If it is shown that deaf children do display various levels of phonemic awareness, are 
there correlations with other aspects of their circumstances; specifically, is there an effect 
of parents' audiological status? 
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Finally, from the literature on hearing children's phonemic awareness, we know that 
phonemic awareness predicts success in reading. In this case, it is not clear whether there 
will be a connection to early literacy in English, because phonemic awareness in ASL is 
not necessarily going to afford access to English reading and writing. However, as 
suggested in Chapter 1, it is possible that it may give students a basis for acquiring the 
alphabetic principle. Therefore, I will ask the question-
(4) is there a correlation between children's degree of phonological awareness of ASL 
and their performance on standardized measures of English reading ability? 
Study #2 Questions: The Manual Alphabet and Lexical Representations for Deaf 
Children 
What we know about the way deaf children learn the Manual Alphabet suggests 
that current practices in deaf education are possibly confusing and ineffective. 
Accordingly, Study #2 of the dissertation will pose the following research question: 
1. What lexical connections do single handshapes represent for deaf children? 
a. Handshape-30 Task (HS-30) -When given an ASL handshape prompt is there a 
difference in the number of lexical items produced depending on the categorization 
of handshape? (In other words, when handshapes are categorized according to 
linguistic and formational properties- Basic ASL phonemes, handshapes that could be 
either Manual Alphabet letters or ASL phonemes, iconic handshapes?). 
b.) Does age make a difference in responses? 
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c.) Does parent audiological status make a difference in responses? 
2. What is the distribution of responses in regards to word classes? 
3. When given a Manual Alphabet handshape prompt will the subject process that 
prompt in relation to its English letter or as a phoneme of ASL to retrieve a lexical item? 
4. What are the trends, patterns or variations in individual responses produced by the 
child and adult subjects on the Handshape-30 (HS-30) task? 
5. Is there a correlation between a deaf child's phonemic awareness of ASL (specifically 
handshape) and English ability? 
Findings from this section will speak to the issue of the alphabet as a potential 
early obstacle to deaf children gaining access to the Alphabetic Principle. 
Summary and Overview of the Subsequent Chapters 
The struggle to become literate in English has been a well-documented fact in the 
lives of deaf children. If the deaf child is to become an autonomous user of English, he 
must have at his disposal an independent means for making connections to print. 
Educational theory and research asserts that the deaf child requires some form of English, 
whether signed or spoken, in order to become an independent reader and writer of 
English. Obviously at the surface level this is true. The deaf child will need to become 
adept at using the various symbols (alphabet) needed to read and write in English. 
However since natural access to printed English symbols via audition is often negligible 
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then an alternative path to aiding the deaf child's initial involvement and interest with 
writing needs to be considered. 
Historical and current research indicates that since ASL is not a spoken language 
it has no viable means for aiding the deaf student in the effort to become literate and has 
virtually been dismissed. In chapter one, a plan for study which takes the following 
position was addressed: Deaf children who sign have at their disposal a distinct 
phonological system that is organized visually. If made aware of this system, the deaf 
child might be able to exploit its specific patterning onto a symbolic representational 
system for beginning reading and writing. Further, this study examines the nature of the 
alphabet principle and its representation in the deaf child's mental lexicon. 
Contents of the subsequent chapters include the following: Chapter two will 
review the pertinent literature for Study # 1 on phonemic awareness in terms of deaf 
children's education and knowledge base. Chapter three will provide an overview of the 
research design. This section will define, describe, and present subjects, the research 
design, procedures, materials, data analysis, validity, and reliability of measures. Most of 
the chapter is composed of a description of the ASL Phonemic Awareness Inventory 
(ASLP AI). Chapter four will provide the results of the research conducted on the 
ASLP AI assessment. Each research question will be restated followed by a discussion 
relating to the data analysis. Chapter five will review the literature for Study #2. In 
addition the confusion surrounding the initial pairing of the Manual Alphabet with letters 
will be discussed. The methodology for testing will also be included in this chapter. 
Chapter six will contain results and a discussion of findings will be delineated. In Chapter 
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seven conclusions for the entire dissertation will be outlined. Implications of the results 
will be discussed in terms of theory, research, and practice. 
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CHAPTER TWO: REVIEW OF THE LITERATURE FOR STUDY #1 
Introduction 
The purpose of this current study is to investigate the basis for a possible 
alternative means for developing early beginning English literacy skills in children who 
are severely to profoWldly deaf. This review of the literature will provide an overview of 
foWldationallanguage skills needed to link phonological structure to a meaningful 
orthographic system as an entry point into English literacy. Theoretical foWldations will 
be described in order to provide a framework in which this study can be situated. 
Research in the phonological abilities of deaf individuals in English phonology will be 
reviewed. The overall linguistic structure of ASL will be reviewed to provide a picture of 
its phonological properties. Pertinent studies will be reviewed that demonstrate the deaf 
child's ability to produce the phonemes of ASL. 
Foundations for Language and Literacy Learning 
The process of becoming literate in any language is a secondary step to the 
learning of that language. In order to fluently Wlderstand or construct thoughts in an 
orthographic form, several conditions must be met. The individual must have significant 
natural receptive and expressive experience in using the language they will eventually 
link to literacy. As expected the linguistic input (whether in a spoken or signed form) 
must be easily comprehensible to the child. Comprehensible input will allow the child to 
formulate his own thoughts and thus provide the structure for inner speech which will 
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eventually be required for writing (Vygotsky, 1978). Thirdly, the linguistic input must be 
composed of parts which can be reduced into a finite set ofphonemes1• Finally, the child 
must learn a way to map his knowledge of these phonemes to a graphic form of symbolic 
representation. 
The initial precursor to and the basis for all subsequent literacy development in a 
given language is rooted in an individual's natural expressive and receptive use of the 
language. The natural language acquisition process will result in the child's learning of 
the necessary phonological, morphological and prosodic parameters unique to that 
particular language (Chomsky, 1972). Additionally, the child is an active participant in 
the experience acquiring the syntax and semantics of the language. The child will 
continue to refine and adapt his linguistic experiences resulting in the internalization of 
the parameters of this language. By the time a child reaches school age he should have 
heard or seen all the syntactic structures of his language (Pinker, 1998). For hearing 
people, this would entail using a language orally and aurally for a number of years 
(generally birth to five). For deaf people this would mean using a visual-spatial language 
for the same amount of time. 
In order for the language acquisition process to function properly, input must be 
comprehensible and accessible. If the child has not learned a comprehensible language 
within the critical period the potential for future language and literacy learning is severely 
constrained (Mayberry, 2001). This is the basis for reading deficiency in the majority of 
1 Recall from the glossary that a phoneme is unrelated to sound as generally considered. Instead the 
working definition of phoneme used in this dissertation is the following: the smallest, abstract unit of 
language that is clearly distinguished from a set of similar units corresponding to it. 
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deaf children. Ninety percent of deaf children are born to hearing parents. From birth 
there is a language input dilemma. Hearing parents generally expend a great amount of 
the child's critical language period going through a process of denial and grief (Moores, 
1987). This time is often spent in search of ways to best communicate with their deaf 
child. In most cases, this process occurs throughout the first five critical years of 
language acquisition. 
Further, in order for literacy to develop along acceptable stages the establishment of a 
strong lexical and prosodic foundation is essential. From birth, a hearing child or deaf 
child of parents who are fluent users of ASL is naturally exposed to language in its whole 
form. Children spontaneously learn a tremendous number of words and phrases. In the 
acquisition process children learn that sometimes words have multiple meanings and that 
some clusters of words should not be understood literally. They also learn to evaluate 
prosodic elements. For example, the use of intonation, whether in the vocal folds for 
hearing children or on the face for deaf children, lets the child know whether a particular 
message is to be construed in a positive or negative manner or whether an utterance is a 
question or an assertion. 
When these factors are met (i.e. comprehensible language input, natural language 
acquisition process, knowledge of a phonemic system that can have a relationship with a 
set of symbols) the child is able to begin the complex journey towards literacy 
development in English. Thus the first five years of exposure to a language serve to build 
a store of usable and allowable pieces of information (i.e. phonological, morphological, 
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syntactic properties of the language) which will in turn be used in an unlimited number of 
ways to encode and decode the language in a written form. 
Thus the process of acquiring language is parallel for deaf children who have deaf 
parents and hearing children. However for deaf children with hearing parents the normal 
language acquisition process can be severely hampered. lbis disruption in the process 
has an effect on the eventual learning of English literacy (Mayberry & Eichen 1991). 
However, regardless of parental audiological status, a problem emerges for the deaf 
child who uses a signed system or language to communicate. English literacy 
development will be affected by instruction that represents a massive break in the natural 
continuum of learning to read and write since the necessary linguistic pieces which 
depend on English literacy development are inaccessible. In other words as deaf children 
begin Kindergarten their language skills (whether complete in ASL or not) are not used 
as a means for connecting to a symbolic system that represents print. 
Theoretical Foundations for Language and Literacy 
This dissertation draws on the theoretical foundations established by Chomsky 
(1972), Krashen (1982, 1985), Vygotsk:y (1978, 1985) and Cummins (1986). The 
significance of each theory will be summarized and its relevance to literacy development 
of deaf children will be described. 
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Chomsky and the Language Acquisition Device 
Chomsky (1972) asserted that every individual is endowed with a genetic 
blueprint for the development oflanguage. However, this genetic programming, or 
Language Acquisition Device (LAD), is not language specific, rather it is a template of 
universals which vary according to only a few parameters. In this way a child can learn a 
language via comprehensible linguistic input in a remarkably expedient manner without 
prescriptive instruction. Children are capable of learning the underlying grammatical 
structure of their language without direct or explicit instruction. The process of acquiring 
a language then is likened to imprinting, which is an innate process that is activated by a 
stimulus (e.g. a baby duck hatches, follows its mother to a lake and begins, without 
instruction, to swim). 
Chomsky's view of language acquisition has direct bearing on this study. 
Evidence from deaf children of deaf parents (DCDP) show that they acquire language in 
precisely the same manner that Cantonese is naturally acquired by children of Cantonese 
speaking parents. DCDP acquire the phonological, syntactic, morphological and 
pragmatic aspects of ASL without direct instruction. These children then have acquired a 
viable and fully functional language base (Israelite, Ewoldt & Hoffineister, 1989). 
Conversely deaf children of hearing parents (DCHP) whose parents do not use a visually 
accessible language such as ASL do not acquire language from birth. Therefore the 
DCHP does not have a fully functioning language base. Often DCHP arrive at school 
with the task of frrst learning a language while simultaneously beginning academic 
studies (Moores, 1987). 
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However a caveat is necessary at this juncture. It has become increasingly evident 
that the remarkable gap between DCDP and DCHP is beginning to decrease. This is 
specifically due to the involvement of hearing parents in sign language classes and their 
involvement with the deaf community. Thus there exists an expanding group ofDCHP 
who are performing on the same language level as DCDP on research tasks in literacy 
and academic development (Strong & Prinz, 2000, Chamberlain, 2002). 
Krashen: Three Language Acquisition Hypotheses: Learning Distinction, Input 
Hypothesis and Aft'ective Filter Hypothesis 
Several of.Krashen's theoretical components of language acquisition complement 
Chomsky's work. First, the Acquisition-Learning distinction reiterates the difference 
between acquiring a language as opposed to learning a language. "Acquisition" is the 
work of the subconscious as it interacts with the language in the environment. Language 
"learning" requires conscious effort by an individual to become competent in a language. 
Thus, language acquisition is differentiated from "learning a language" in that learning 
requires explicit intervention of instruction (Krashen, 1981, 1988). A second hypothesis 
ofK.rashen's, the Input Hypothesis (also know as the "i + 1" theory), describes how 
second language acquisition occurs. This hypothesis is related to acquisition rather than 
the learning of a second language. In an ideal linguistic setting a learner is able to 
progress in a second language when that input is comprehensible and at a stage beyond 
their own. Thus the learner who is at the "i" stage requires the comprehensible level of 
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the "i + 1 ". Krashen further delineates that not all learners of second language are at the 
same levels and therefore individual "i + 1" attention is needed for every student. 
The Input Hypothesis has significant informative value for deaf children who are 
learning English literacy skills. Krashen's "comprehensible input" concept suggests that 
second language students cannot learn something they don't understand. Hence, the input 
must come from a competent language user. If.Krashen's hypothesis is valid then the 
deaf child should have someone in his linguistic environment that is more linguistically 
competent than himself. Since the majority of teachers of the deaf are hearing we can 
consider them native and competent speakers of English. This would fulfill the competent 
user status required of the teacher. However in the case of English literacy instruction for 
deaf children there is more involved than addressed in Krashen's theories. 
Hearing teachers of deaf students are generally native users of English however 
they are not native users of ASL. This fact has significant bearing on how deaf children 
are able to understand and learn how English functions. Since teachers are not native 
users of the Ll (ASL) deaf children do not have access to language role models who can 
explain the differences between L1 (ASL) and L2 (printed English). This lack of 
proficiency in L1 by the teachers defines a problem not covered by Krashen's work. 
Given the difference in communication modality (visuaVgestural v. oraVaural) it is likely 
this was not considered. However Krashen's basic tenets can be directly applied to deaf 
children who are attempting to learn a language that is outside of their biological 
capacities: linguistic input of any language provided has to be comprehensible and 
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modeled by a competent user or learning of that language will be marginalized in some 
manner. 
For example, if while in school, the teacher is using a Manually Coded English 
sign system. or ASL as the language of instruction then the teacher is the assumed 
competent user. However such is not the case in most classes for the deaf across the 
United States (Fernandes, 1995). The majority of instructors in schools and programs that 
use signed language as the language of instruction are communicatively not proficient 
signers (Allen & Karchmer, 1990). If this is the case, how then is the deaf child supposed 
to develop a first language, let alone a second one? 
A portion of research done by Johnson, Liddell, and Erting (1989) will serve to 
illustrate this problem. Johnson, Liddell, & Erting videotaped teachers using Signed 
English in the classrooms. They then compared the teachers' actual sign output to the 
vocalized utterances. The teachers were speaking English while simultaneously signing 
in English- a method known as Simultaneous Communication (SimCom). They assumed 
that since the auditorially perceived English was complete (i.e. by hearing themselves 
speak each word) then the full intent of the message must also be clear in sign. 
Subsequent analysis showed a distinct discrepancy between what teachers thought 
they were producing (in sign) and what was actually signed. The sample was notable for 
the major number of lexical deletions in sign output. More confounding were the 
phonological errors used by the teachers which resulted in confusion or worse, rendering 
an inexplicable meaning of what was intended. For example, a teacher was instructing a 
preschool class on coloring Easter eggs. She said "I want the green one (crayon)". 
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However she use the sign "FREEZE" for "W ANT'2• The signs for FREEZE and WANT 
are minimal pairs in ASL. The only difference between the two signs is the orientation of 
the palm. For FREEZE the palm is facing downward. In WANT the palm faces upward. 
While it is a minimal phonological error it renders a considerable semantic error in the 
sentence. Therefore what the child actually perceived from the sign output was " I 
FREEZE GREEN ONE". 
In another example, the teacher exclaims "Good Easter Rabbit!" to the child 
completing a picture. However, the teacher makes another phonological error. Instead of 
signing "RABBIT' she signs "DEVIL". RABBIT and DEVIL differ by movement and 
handshape and are quite clearly different signs. However to the teacher who is not fluent 
in ASL the handshape used in the signs DEVIL and RABBIT seem visually similar and 
there fore seemingly interchangeable. They are in fact different. Further that palm 
orientation required of each sign is different. This is similar to saying the word "wilf' but 
meaning the word "while" to a hearing child. They are two totally different words with 
distinct meanings and would never be considered synonymous. Such is the case in the 
previous vignette. The teacher's lack of knowledge of ASL has provided an excellent 
example of how phonological error and linguistic inexactness can leave a message where 
the semantic intent is clearly inextricably altered (i.e. GOOD EASTER DEVIL!). 
These examples illustrate and support Krashen' s theory that input must be 
comprehensible and negotiated with a partner who is more linguistically competent. 
While the teacher of the deaf is generally a native user of English he is not a competent 
2 ASL signs are presented in capitals and represent glosses that are roughly equivalent to the English term 
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user of incorporating that language into a signed modality. Further, the common use of 
speaking while simultaneously signing often results in communication that can be very 
confusing. Further, minor phonological errors of signs by instructors can be translated 
into major semantic or syntactic errors. 
A third hypothesis of Krashen' s has an indirect though important underlying 
connection to this study. In Krashen's Affective Filter hypothesis children are most 
naturally able to acquire a language when several variables are facilitated in a positive 
manner. Those variables are: motivation, self-confidence and levels of anxiety. When a 
child is highly motivated to learn a language (e.g. clear linguistic input, personal desire 
for a specific end, etc.), believes he can (self-confidence) and has a low level of anxiety 
about the process he is better equipped to acquire the language successfully. 
For the deaf child whose parents and teachers do not use a visual form of 
language (e.g. ASL) a raising of the "affective filter" occurs. Since language is not 
clearly comprehensible, motivation begins to erode, self-confidence wanes and anxiety 
increases (Hoffmeister, 1992). When language is not clear the process is impeded. This is 
further compounded as the child enters school and attempts to learn a language that has 
no connection to his biological perspective on communicating with his environment. This 




Vygotsky- Inner Speech and the Connection to Writing 
From a cognitive perspective, theorists have argued that literacy endeavors 
provide a window on the individual's mental framework and ability to process language 
(Piaget, 1978, Vygotsky, 1978, Wertsch, 1985, Pinker, 1994). Vygotsky (1962) 
theorized that the written word is evidence of the existence of inner speech which has 
evolved from egocentric or private speech and its precursor social speech. Egocentric 
speech can be described (Piaget, 1959, p.40) as language that is "out loud" but whose 
purpose is expressly personal and often functional (e.g. giving oneself directions while 
doing a task) rather than social. Egocentric speech is the initial opportunity to observe the 
child's attempts at linking language and thought. This egocentric or private speech, which 
has its origins in social interactions with parents or primary caretakers, is a universally 
accepted phenomenon in cognitive development. Inner speech, Vygotsky (1962) 
contended, is proof that self-talk or functional use of speech has been mastered and no 
longer necessary. It is speech that has gone "underground" and will be manifested again 
when the child has grasped a meaningful way to link thought to a printed symbol system. 
Vygotsky (1978) argued that written speech forces the child ''to act more 
intellectually. It requires conscious awareness of the very process of speaking" (p. 204). 
Therefore, the written form reveals information about the individual's internal language 
processes. Using a semiotic tool such as writing to represent thoughts affords the 
individual an opportunity to link linguistic speech to an arbitrary and finite set of graphic 
symbols. In this manner, the individual is able to encode any and all of his inner 
"speech" by encoding print. 
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Vygotsky's theories raise several interesting points. If the written word is 
evidence of the existence of inner speech then the code which children will learn to use to 
link thought to print must be meaningful. More importantly, this code must be 
autonomously accessible from a personal store of linguistic elements such as 
phonological, morphological and lexical elements. In the case of the deaf child if the 
store of phonological elements is absent or represented via another linguistic modality 
then a problem will occur when formal writing instruction begins. 
Since the concept of inner speech and its relation to the development of literacy 
skills is considered to be significant the following question arises: Do deaf children 
possess inner speech? Speech here can also be inclusive of signing (or any outward 
linguistic expression of language). Those few studies that have investigated this question 
suggest that there is a relationship between inner speech and writing skills in deaf 
children (Grumet, 1985, Rottenberg & Serafoss, 1992, Williams, 1993). 
Inner Speech Studies on Deaf Children 
Jamieson (1995) conducted a study of two matched dyads (hearing mothers and 
deaf children, and deaf mothers of deaf children). Subjects ranged from 4.9 to 5.5 years 
of age. The deaf children with deaf parents used ASL as their native language and were 
schooled in a program using Total Communication. The deaf children with hearing 
parents were educated in an oral-aural program. Results were conclusive yet not 
generalizable because of the small number of subjects. Jamieson found that by 
observation and coding the deaf children of deaf parents used a total of 40 instances of 
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private speech in the form of signing. Private speech was communication used solely 
with the self for reflective talk, directing behavior, role-playing a story, etc. In contrast, 
the deaf children with hearing parents, while exhibiting instances of private speech, used 
only 8 instances (in the form of oral utterances). Jamieson also found that the DCDP used 
a more mature form of private speech (for task completion or problem solving) than did 
the deaf child with hearing parents. 
In the first study to investigate the relationship between private sign and emerging 
literacy skills, Cook & Harrison (1995) surveyed 52 teachers and parent/caregivers of 
deaf preschoolers. The questions were formulated to produce responses that would 
address the following issues: 1. Does private sign exist in deaf preschoolers? 2. Do 
private sign and private speech serve similar functions? and 3. Will private sign 
behaviors be manifested differently when comparing most advanced (in literacy 
development) and least advanced children? In their results, the researchers found that 
95% of the most advanced and 790/o of the least advanced were reported to use private 
speech in the form of signing. Likewise, private speech and private sign were utilized for 
similar functions (e.g. description, organizing, task completion, etc.). Teachers reported 
that when compared to least advanced children, more of the advanced rated children used 
private speech (in the form of signing)in relation to literacy behaviors (i.e. reading to 
oneself, writing, drawing, etc.). 
In summary, the existence of private or egocentric speech is evident. Further, it 
appears that according to Vygotsky, private speech will evolve into inner speech which 
facilitates written language. Given this continuum it is clear that deafuess is not an 
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impediment to the process. Akamatsu (1998) states that ''natural sign language is both 
necessary and sufficient for establishing inner speech in one's first language if the adults 
are competent signers" (p.36). However for languages that do not have written forms, 
such as ASL, a problem exists. The child must be provided a means for mapping his 
linguistic phonological system to a graphic system in order to convey his thoughts in 
print. Many researchers in deaf education have concluded that since ASL has no written 
form deaf children cannot link their thoughts with an English orthographic system. They 
further conclude that since this is the case deaf children must be provided with English as 
the primary mode of communication (whether in oral or a Manually Coded English form) 
(Mayer & Wells, 1996). 
This is an argument which continues to cycle throughout the history of deaf 
education. A major problem in deaf education is the tendency to revisit techniques and 
approaches for developing English literacy proficiency that have failed throughout the 
years of formalized deaf education. What is called for instead is consideration of the 
availability of a serviceable tool or mediating system that the deaf child can use as an 
initial means for connecting his thoughts symbolically in print that is not based on 
English. This issue, which is at the crux of Study # 1, will be discussed in more depth later 
in this review 
Cummins' Linguistic Interdependence Theory 
The flnal theoretical framework pertinent to this present study is Cummins' 
Linguistic Interdependence Theory (1986, 1989a). This theory suggests that, for 
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individuals who are non-native learners of English, knowledge of the first language will 
aid the child in attainment of the second language. The "underlying proficiency" found in 
the first language can be used as the child attempts to learn a second language. Further, 
these first language skills can be transferred cognitively and academically to the second 
language. Cummins posited that: "To the extent that instruction in Lx is effective in 
promoting proficiency in Lx, transfer of this proficiency to Ly will occur provided there 
is adequate exposure to Ly (either in school or in the environment) and adequate 
motivation to learn Ly."(Cummins, 1981, p. 29). 
However, as was previously noted, because ASL has no written form some 
researchers have commented that Cummins Interdependence Theory cannot be applied to 
ASL and English (Mayer & Wells, 1996). These researchers argue that while ASL is a 
language it does not possess the requisite sound based phonological parameters that are 
necessary for linking to the orthography of English. Because of this, researchers have 
overwhelmingly dismissed the potential of using ASL as a ''first-step" in English literacy 
development. In contrast, Strong & Prinz (2001) offer the following observation: 
Furthermore if a link between ASL skill and English literacy acquisition is 
empirically verified, whether or not it is directly mediated by some other signed 
version of English, then Deaf education would be better served by considering 
how best to capitalize on this relation than on its goodness of fit with existing 
bilingual theory (p.l33). 
It is precisely this link between ASL and English that this dissertation seeks to 
investigate. The following sections will outline various studies done with deaf individuals 
which have a direct bearing on this present study. 
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Sound-based Phonological Ability Testing in Deaf Individuals 
It has been assumed, since the beginning of formal education for deaf people, that 
if educators could help students develop and manipulate the English phonological code, 
the attainment of literacy abilities would be successful (Lane, 1992). Hence the oral 
approach was very popular for many years. However, as graduating deaf seniors 
continually failed to make grade level reading levels educators looked for another 
strategy for making literacy accessible. In the 1970's Total Communication became 
somewhat of an oxymoron for an approach that was intended to capitalize on all aspects 
of communication and therefore enhance the deaf child's likelihood at successful literacy 
development. However as was seen in the "EASTER DEVIL" example rather than total 
communication a message can be totally confusing. The original intent of the Total 
Communication approach was to use whatever the individual child needed in order to 
make language understood (e.g. ASL, MCE, Sign Supported Speech, fingerspelling, 
etci (Moores, 1987). However, in practice, the Total Communication approach was 
translated by teachers to mean signing in an English grammatical order and using speech 
simultaneously. The use of ASL within the framework of Total Communication was used 
minimally (Hoffmeister, 1992). Ultimately, the use of the Total Communication has also 
failed as a method to provide the necessary skills for the average deaf child to read at 
grade levels (Marmor, & Pettito,l979, Hoffmeister, 1992, Femendes, 1995, 
Grushkin, 1998). 
3 Total Communication, in its original intent, meant that each child's individual linguistic needs would be 
met by using all or a combination of language strategies. 
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The presumed failure of"sign language" use in the Total Communication 
approach and the recent renewed interest in the phonics approach to instruction with 
hearing children have propelled educators and researchers in deaf education to revisit the 
need for direct phonological instruction (Conrad, 1979, Hanson, & McGarr, 1989, 
Hanson, 1991, Mayer & Wells, 1996). While the reasons for the Total Communication 
approach's failure to affect literacy levels are outside the realm of this study it is 
important to mention that ASL was not used as the language of instruction. While 
included in a general listing of what communication strategies and languages could be 
employed, ASL was never seen as the singular vehicle for communication (Lane, 1992). 
Given the climate of renewed interest in a method (orally based phonological 
instruction) that has already been proven ineffectual it is important to review relevant 
studies to see how deaf individuals have fared on phonological assessments. The 
following section will examine studies of English phonological knowledge that have been 
completed on deaf children and adults. 
Phonological Knowledge of English in Deaf Adults- Prerequisite Skill or Outcome 
Eft'ect of Reading? 
Deaf individuals who are deaf from birth have distinctly impoverished 
phonological abilities in English. Further, ample research attests to the grossly 
insufficient knowledge of phonological structure in English (Paul & Quigley, 1994, Paul, 
2001). Clearly, the insufficiency of English phonological skill development directly 
correlates to the impeded ability to access English phonemes. In contrast, however, there 
51 
have been studies on deaf individuals that conclude that some level of phonological 
processing is possible (Hanson, 1991, Hanson & Fowler, 1987, Hanson, & McGarr, 
1989, Taylor, 1999). However, results from various studies suggest that while deafness 
does not necessarily preclude an individual from developing some degree of English 
phonological awareness, control of phonological processing it is not the predominant 
strategy used in reading by Deaf people (Merrills, Underwood, & Wood, 1994, Harris & 
Beech, 1995, Musselman, 2000, Waters & Doehring, 1990, Chamberlain, 2002). 
One very interesting conclusion has been delineated in current research on 
English phonological development in deaf children. It appears that where phonological 
coding has been beneficial it is unclear whether this ability was a prerequisite or an 
outcome of learning to read. Musselman (2000), commenting on theses studies 
concludes that, " it is possible that the phonological code used by these skilled deaf 
readers is an outcome of learning to read, rather than a prerequisite" (p.26). Several 
studies have shown that phonological ability was a result of literacy experience and not 
required in order to read (Lichtenstein, 1998). 
Studies of young, severe to profound, prelingually deaf children suggest that 
phonological coding is not used in reading (Waters & Doehring, 1990, Merrills, 
Underwood, & Wood, 1994, Harris & Beech, 1995, Beech & Harris 1997,). Further 
research on phonological capabilities completed on deaf adults confirms that this ability 
does not improve with age and experience (Chamberlain, 2002). 
Hanson & McGarr (1989) found that deaf subjects often used orthographic cues to 
make phonological judgements. In their study, deaf college students were asked to 
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generate rhymes. Analysis of incorrect responses (50% of total responses) showed that 
the subjects primarily used spelling similarities to produce a rhyming word which 
suggests a visual rather than phonological strategy. Similarly, Schimmerl, Edwards & 
Prickett (1999) found that profoundly deaf children used allowable letter patterns to aid 
the spelling rather than word identification skills. In other words the children learn what 
letter combinations are permissible in English and those that are not. Again, this is a 
visual rather than auditory strategy. 
Chamberlain (2002) conducted a study on the role of phonology and sign 
language knowledge in reading by giving her subjects three lexical decision tasks. 31 
adult subjects, with a mean age of 32, were selected and divided into three groups: 1) 
Hearing control group, 2) Deaf Good Readers and 3) Deaf Poor Readers. Good Readers 
(N = 14) were defined as those reading at or above an 8th grade level as determined by 
results from the Stanford 9 reading assessment. Additionally Good Readers had an 
average of9.9 grade equivalency on the Gates-MacGinite Vocabulary measure. Poor 
Readers (N= 15) were defined as those who received a 3.5 grade equivalency on the 
Stanford 9 and a 3.5 grade average on the Gates-MacGinite vocabulary test. Fifty percent 
of the Good Readers had deaf parents and 35% of the Poor readers had parents who were 
deaf. All deaf subjects were classified as having severe to profound hearing losses. 
In the first task, Chamberlain investigated whether or not deaf subjects would use 
English phonology to make decisions on a spelling-sound task. Subjects were asked to 
view 240 words and decide whether the stimulus was a word or nonword. Stimulus words 
consisted of high and low frequency words in the following categories: Regular 
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Consistent (best, bus), Regular Inconsistent (bone, leaf), Ambiguous (brown, swear), 
Exception (are, bowl) Nonwords (boose, nowl). 
Results from the first task indicate that little evidence (e.g. spelling-sound 
effects) was found for either the Good Readers or Poor Readers for using phonology to 
·make a lexical decision on a word. The Good Readers compared similarly to the hearing 
readers in areas oflatency (i.e. how long it took the individual to respond to a stimulus) 
and accuracy of response. Thus Chamberlain concluded that "good reading skills in the 
participants in this study appear not to depend on English phonology". Poor readers did 
not use a phonological approach to the task and their responses were much slower and 
less accurate. Chamberlain attributes the difference between the two groups to the 
stability and richness of the semantic processing system developed by a strong primary 
language base (in this case ASL ). 
In a second task subjects were tested to see if pseudo homophone (PH) effects 
existed in a deaf adult's ability to differentiate between phonologically allowable letter 
strings and non-allowable letter strings. PH effects refer to the individual's ability to 
extrapolate knowledge of allowable phonological constructions in English and use this 
knowledge to judge a string of letters as an allowable (PH) or unallowable (NPH) "word" 
(e.g. "bote" is acceptable but "blail" is not.) The NPH letter strings would be those letter 
strings that could be considered legal yet do not sound like real words such as brone, joap 
(Chamberlain, p.l46). The researcher proposed that if a PH effect exists in a Deaf Reader 
then the individual is using or activating phonological knowledge to discern words. 
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Subjects were required to view 120 letter strings which resembled (but were all 
invented) words in conformation and decide whether or not the stimulus was a 
phonologically allowable word or non-word in an adaptation of a pseudohomophone task. 
In this task letter strings (invented ''words") are presented on a computer screen which 
measures the subject's ability to accept or reject a string ofletters. Letter strings are 
comprised of PH and NPH words. Recall that NPH are legal letter strings however they 
do not sound like real words (Chamberlain, p.157). All words are made up and do not 
have any semantic association (e.g. phonologically acceptable word constructions-
"crod", "stail" and non- existing phonological constructions- "playm", ''wuk"). 
Results from the test showed that, in comparison to the first lexical decision task, 
both groups, the Good and Poor Readers, showed no evidence of using a sound based 
phonology in their responses. Chamberlain found that Good readers indicated that they 
were able to reject non-words based on orthography alone. Poor Readers, while being 
extremely slow and inaccurate in their responses, showed no significant difference in 
response latency or accuracy between nonword types. 
In the final task, subjects were tested to attempt to determine the alternative 
strategies used for word recognition. Chamberlain hypothesized that while knowledge of 
sign language is an "unlikely candidate for producing a phonological representation in 
print", it might be a good candidate for activating memory and comprehending word 
meaning. Three questions addressed were: 1. Will either group (Good or Poor readers) 
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show a signability4 effect? 2. Will either group show an effect for linking words using 
sublexical structures of signs? and 3. Are deaf adults sensitive to orthographic structures 
of written words? 
In order to test the previously outlined questions, Chamberlain used stimuli from 
Ross (1992). Each subject was directed to decide whether a word on a computer screen 
was correct or incorrect (that is acceptable as an English word or not). Latency and 
accuracy measures would indicate effects in these tasks. A total of 160 items were given. 
Word items could be categorized into four groups: Initialized signs (those signs that used 
the Manual Alphabet letter to make the sign -ex. BLUE, handshape "B"), Non-initialized 
signs (no relationship between Manual Alphabet and the sign- ex. SNAKE, handshape 
"BENT-V"), Foils (words with a direct translation to sign, using what would be deemed 
as a Manual Alphabet letter but no relation to the word-ex. PIPE, handshape "Y'') and 
Indirectly translatable words (words that do not have an equivalent sign- ex. CLIFF). 
Additionally two extra groups were added to these main categories. Legal non-words 
(orthographically acceptable yet meaningless English words- ex. "grust") and illegal 
nonwords (letter strings not allowed in English-ex. "rdoi"). 
Results from the study showed that for Hearing and Good Readers there was a 
slight signability effect. Chamberlain cautions that this trend is odd in hearing readers and 
warrants further analyses of the test items for imagery. In contrast, a definite effect of 
signabilty was seen in Poor readers. Further, Good and Poor readers showed strong 
4 Signability refers to "whether or not a word in print has a direct translation in signed languages ... for 
example the English word ''pen" has a direct translation but the word .. barn" does not" Chamberlain, 2002, 
p.l78). 
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effects for using orthography to determine legality of nonwords. Thus deaf readers have 
internalized a structure of the patterns of English letter strings and are able to use this 
knowledge to make judgements on word acceptability. 
In summary, in three lexical decision tasks, Chamberlain (2002) found that Good 
or Poor deaf readers preferred orthographic and semantic knowledge (signability of a 
word or direct translation of a word to a sign) for differentiating words and nonwords. 
Lack of phonological knowledge does not impede reading skills. 
In the absence of spoken language, the results of this study showed that sign 
language can provide the linguistic knowledge necessary for successful 
reading, and that individuals without sufficient language skills, even in a signed 
language, were not successful readers. (p.230) 
Phonological Knowledge of English in Deaf Children 
Several studies have shown that deaf individuals forego a phonological route to 
reading and instead make use of other strategies to aid their comprehension. The majority 
of research discussed in this section fmds that there is no direct correlation between 
English phonemic awareness and reading in deaf children with severe to profound 
hearing losses. Therefore researchers have concluded that phonemic awareness in English 
is not necessary for obtaining grade level reading abilities. The most salient fact emerging 
from these studies is that reading ability was significantly correlated with the subject's 
language ability (using sign language). 
Harris & Beech (1998) completed a longitudinal study of reading progress in deaf 
prereaders. The study had two objectives; 1. Monitor reading progress of subjects over 
the first two years of school and 2. Examine early reading progress correlations (i.e. with 
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English oral phonological abilities) within individual deaf subjects. Participants included 
a control group of 56 hearing children and 24 prelingual, severely to profoundly deaf 
children. In the deaf group, 11 subjects were educated orally while the other 13 were in 
educational settings that used Signed English. Age range for entire group was between 
4.2and6.2. 
Subjects were given the following assessments to ascertain their present level of 
functioning: reading comprehension, letter identification, implicit English phonological 
awareness, fmgerspelling, signing ability, oral ability and language comprehension. In 
order to determine reading ability subjects were given a single-word "reading 
comprehension" task. Participants were shown a picture with 5 words next to it. They 
were then asked to choose the word that went with the picture. Implicit phonological 
awareness was assessed by giving the subjects a card which depicted a single line 
drawing of an object which the interviewer either named orally or signed. Subjects were 
then shown two more illustrations and told to choose the picture that had a name that was 
like the first one (e.g. doll, cot, dog). In this test design a flaw becomes apparent. It is not 
clear that the deaf child knows what he is supposed to be trying to match since if he is not 
accessing the sounds of the words what is he supposed to be comparing? 
In their results, Harris & Beech (1998) found a significant correlation between 
English phonemic awareness and reading gain after one year but a smaller correlation in 
the second year. However these correlations were only found with students who were 
educated orally. In contrast, no correlation existed for 2 of the 4 best readers who had a 
high level of signability (where English words could be directly translated to a sign) but a 
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low level of phonemic awareness of English. This suggests then that deaf children are 
indeed able to begin early reading instruction using skills that do not rely on sound. 
Miller (2002) used a semantic decision task to study the primary communication 
background influence on prelingually deafened children. Three groups of children were 
used in this study: 39 hearing children (mean grade 6.5) were used as a control group; 27 
deaf children of hearing parents (mean grade level6.9) who were raised orally; and 22 
deaf children, of whom the majority of parents were deaf (mean grade level 6.9), were 
raised using Israeli Sign Language (ISL). Subjects looked at a computer screen and were 
given two Hebrew word prompts in a row. The frrst word was a superordinate category 
(e.g. animals). The following word would or would not be a member of this category. 
Subjects were then instructed to decide as quickly as possible if the word presented was a 
member of that category by pressing either the yes or no button. Stimulus items were then 
phonemically manipulated using four pointing variations (diacritical marking system 
which indicated a different phoneme being used). 
The researcher hypothesized that because of the language experience of the 
signing group, processing of written information might be accomplished through non-
sound based phonological recoding strategies. After data analysis, he found this 
supposition true. Miller states, " ... prelingually deafened native signers mediated the 
categorization of word stimuli by means of a processing strategy that was apparently 
essentially different from the one used by the two other participant groups for the same 
purpose" (p.323). Further, the signing group was able to successfully recognize words 
without the aid of phonological encoding. Miller concludes that the signing group was 
59 
able to ignore vowel diacritics as linguistic information and make lexical decisions based 
on experience with the visually presented word. 
Izzo (2002) completed a research study to determine whether there was a 
relationship between phonemic awareness in English and reading ability in deaf children. 
Secondly she questioned whether the phonemic awareness facilitated reading ability in 
these students. The subjects in the study included 29 prelingual, severely to profoundly 
deaf, elementary school age students from a residential school for the deaf. The age range 
of subjects was 4.4 to 13.5 with a mean age of9.3. ASL was the subjects' primary mode 
of communication. 
Each subject completed three assessments: an English phonemic awareness task, a 
reading assessment and a language sample. A word-to-word matching task was used to 
analyze phonemic awareness. In the task, subjects were asked to choose two (out of 4 
possible choices) illustrated items which had the same target sound (i.e. initial, medial or 
final). Spelling knowledge variance was controlled by the inclusion of words where the 
target sounds had graphically similar and dissimilar representations to the prompt. Target 
words were selected according to three features: signability, familiarity and high imagery. 
Signability refers to the idea that each sign had a one sign equivalence. Familiarity of 
words was determined by their inclusion in Reading Milestones, Level One (a reading 
series designed for deaf children) and a rating scale. High imagery is defined as words 
that must be easy for a primary school student to visualize. All selected words were 
comparable in degree of signability, familiarity, and high imagery. 
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Reading ability was assessed by using a retelling task. Subjects were given a 
Directed Reading Assessment (DRA) to determine instructional levels. The subject then 
read a story in English and retold the story in ASL. The subject's retellings were then 
scored using Morrow's (1990) guidelines for analysis. 
The language sample was obtained through an interview. Various forms of 
linguistic response were incorporated into the interview to ensure construct validity of the 
assessment (i.e. recall of a recent event, prompt response, description, and informal 
question response). Responses were then analyzed and rated as to English and ASL 
abilities. For each subject both languages were rated for seven grammatical categories. 
Interrater reliability was . 97. 
In understanding the results it is important to reiterate the age range of the 
subjects (4.4-13.5). The results for the phonemic awareness task showed that as a group 
''the participants failed to display even the most basic level of competency in phonemic 
awareness [in English]" (lzzo, p.23). However, in the reading assessment there was a 
greater degree of variation. The mean reading level was at a first grade level. However 
the highest reading levels (i.e. fourth and fifth grade) were not obtained by the oldest 
participants. Instead they were obtained by two deaf children (aged 9 and 10 respectively) 
of deaf parents (DCDP). Their scores were two standard deviations above the mean for 
all readers (deaf or hearing). 
In summary, Izzo (2002) concluded that there is no direct correlation between 
phonemic awareness in English and reading ability in deaf children with severe to 
profound losses. She states that the data show that in order to obtain grade level reading 
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scores phonemic awareness skills in English are not necessary. Further, phonemic 
awareness was not necessary for attaining either a high reading level or a high reading 
score. However she found that reading ability was significantly correlated with language 
ability. The researcher makes recommendations that consider alternative approaches to 
learning to read for deaf children. Future research suggestions include the use of ASL 
phonology and analyses of how working memory represents printed text. 
In summary, studies described in this section conclude that while phonemic 
awareness in English can be beneficial to some students it is not necessary to have 
phonemic awareness in English to develop grade level reading skill for severe to 
profoundly deaf students. These studies manifest the deaf child's ability to process 
information according to strategies that are not phonologically derived from English. In 
lieu of sound-based phonological processing deaf children were able to activate 
substantial sign language skills which were marked by an extensive semantic base to 
mediate print via exploitation of orthography. In the next section, we will review relevant 
studies to see how deaf individuals have compared on phonological assessments in ASL. 
The following review will examine studies that have been completed on deaf children 
and adults. 
ASL Phonology Research 
The earliest documented study of ASL phonology was done by William Stokoe 
(1960, 1965). Prior to Stokoe's work ASL was considered a gestural language comprised 
of whole signs which could not be broken down into analyzable parts. Stokoe's research 
found evidence to the contrary and set the groundwork for continued ASL phonological 
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research. Stokoe's work is remarkable on two levels. First, he constructed the first system 
that provided evidence that signs were made of analyzable parts, which paralleled the 
structure of phonology in spoken languages. Secondly, he was the first person to devise a 
system for encoding signs into a written form by using a specific means for symbolic 
representation of three basic phonological parameters. 
In order to differentiate the internal structure of a sign, Stokoe proposed that signs 
have three basic parts (handshape, location, and movement) which he likened to 
phonemes in spoken languages. To eliminate confusion with spoken languages he termed 
his parameters "cheremes" which comes from the Greek word 'cheir'' for hand. In using 
this structure he was able to analyze signs into the component parts by assigning a 
specific handshape (called the designator/dez), the location (tabula/tab) and movement 
( signationlsig). 
Stokoe designed the first method for transcribing phonological properties of ASL. 
He was not attempting to devise a writing system of ASL. He used a set of arbitrary 
symbols for each parameter of the three main parameters. In his system signs were 
written down using a specific formula: location symbols were written first followed by 
handshape symbols and concluding with the movement symbol. For example the sign: 
HURT would be written as follows in Figure 2.1.1. 




The symbol 4- represents the location of neutral space in front of the torso, the letter G 
represents the handshape G which is required on two hands and the symbols < and > 
represents the movement. In this way, Stokoe was able to create the first dictionary that 
was organized according to phonological parameters of ASL (Stokoe, Casterline and 
Cronenberg, 1965). 
After Stokoe's pioneering work in ASL phonology more researchers expanded 
upon his work. Liddell and Johnson (1989) extended Stokoe's model by adding a 
contrasting perspective on the output of signs. These researchers describe a "Movement-
Hold" model, which asserts that sign movements are sequential, rather than simultaneous 
in nature. The Liddell and Johnson model was able to provide more detail in sign 
phonological analysis that in turn solved some descriptive problems in Stokoe's earlier 
work. 
In 1998, Brentari, while investigating the phonological structure of ASL, 
commented on the tendency of phonologists to fmd analogues between spoken language 
and ASL structure. In contrast to verbal phonological study she comments: 
Since most theoretical work in phonology deals with spoken languages, 
phonologists who work on sign languages must read reports of such work with an 
eye toward a discussion that is one step more abstract. We must try to imagine 
spoken languages stripped of their substantive phonetic link to the vocal apparatus 
and auditory system in order to consider the type of work that the units in 
question do for the grammar as a whole and to consider their instantiations in a 
visual/gestural language. The goal of accounting for spoken and signed language 
phonological structure with one set of mental constructs does not mean that sign 
phonologists should take spoken language units and find analogues to them in 
sign languages. (p.2) 
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With this in mind, Brentari presented a theory of sign language phonology using 
an integrative approach which unifies previous research completed by linguists interested 
in sign language. Brentari analyzes the basic parameters of ASL: (handshape, location 
and movement) and then relates them to abstract units which include segment and 
syllable structure. Her work extends the view that ASL grammar, like any unit of 
universal grammar, has a phonological level of analysis where the primitive units 
(phonemes) can be combined recursively, in an infinite amount of ways to create 
meaningful strings. 
ASL Handshape Acquisition by Young Deaf Children 
Boyes-Braem (1990) was the first researcher to study deaf children's handshape 
acquisition in depth. She proposed a descriptive features model of stages of handshape 
development. The model was based on anatomical considerations of the hand and motor 
ability in very young children. 
Boyes-Braem noted four distinct stages of acquisition of 23 different handshapes. 
The first handshapes that deaf children acquire are those that involve whole hand 
manipulation with no inhibition of finger movement. This group of handshapes is 
referred to as "Unmarked". Unmarked handshapes include 7 distinct handshapes (i.e. A, 
S, L, Baby-0, 1, 5, C). Boyes-Braem speculates that these specific handshapes occur 
earliest since any infant regardless of audiological proclivity requires these configurations 
to perform life tasks (e.g. grasping, picking up things, eating, pointing, etc). Further, 
these are the hand configurations infants need in order to tactilely explore their world. 
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However, for the deaf child the handshapes begin to also represent symbolic 
communication. As a parallel to hearing children's speech development, MacNeigle, 
Davis and Matyear (1997) found that in symbolic communication, young children first 
produced phonetic segments that were most unmarked in their babbling stage. 
After Stage One, most of the handshapes acquired (with the exception of the B 
handshape) are not those required for tactile exploration of the child's environment. 
Hence the handshapes acquired at Stage Two (i.e. B, F, 0) and beyond require specific 
movements of the fingers and thumb. In stages one and two the thumb and index finger 
are manipulated independently. The other three digits remain as a unit. This will change 
significantly as the child moves to stages three and four. 
At Stage Three the following handshapes are acquired: I, Y, D, P, 3, V, H, W. At 
this stage the child must now treat all digits as independent and contract or contact them 
accordingly. At Stage Four the most complex or "Marked" handshapes are acquired. 
These handshapes include: Open-8, 7, X, R, T. 
Additional studies which used Boyes-Braems model for handshape acquisition 
were carried out. Mcintire ( 1977) observed one deaf child of deaf parents at four different 
ages (i.e.l:l,l:3, 1:6 and 1:9).The researcher's data agreed with Boyes-Braem's analyses 
ofhandshape acquisition. However, there were instances of phonological errors made by 
the children in the Boyes-Braem and Mcintire studies that could not be explained solely 
by anatomical hand configurations. Mcintire concluded this research with some 
suggestions of descriptive features that varied slightly from the original model. 
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Later studies of child handshape acquisition also found similar findings that 
corroborated with the original Boyes-Braem work. Carter (1981) studied a 2.1 year old 
British child of deaf parents. The range of handshapes used by this subject matched the 
handshapes in Boyes-Braem's Stage One. In 1984, Von Tetzchner studied a Norwegian 
deaf child of hearing parents and concluded that by 20 months this child had acquired and 
used almost exclusively all handshapes from the Boyes-Braem Stage One and Two 
models. What is remarkable about the Carter and Von Tetzchner studies is that the 
languages studied (British Sign Language and Norwegian Sign Language) are not 
linguistically equivalent to ASL. 
ASL Phonological Acquisition Studies- Structural Analysis (Handshape, Location 
and Movement) 
In recent ASL structural analysis, Cheek, et al. (2001) hypothesized that 
prelingual gestures in deaf children would have an effect on early sign mastery. Data was 
separated into two categories: prelinguistic gestures and early signs. A subject pool of 5 
deaf children and 5 hearing children was used for the prelinguistic data set. Four deaf 
girls were used as the subject for early sign. All deaf children had deaf parents. Hearing 
children were from hearing non-signing homes. Subjects were between the ages of 7 and 
l3 months. Each subject was videotaped at his home. Qualitative coding of data was done 
at 7, 10 and l3 months. 
In the prelinguistic data set, Cheek, et al coded each gesture according to four 
categories: a babble (gesture with no referent or purpose), a bang (gesture made with 
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contact of a surface other than the body), a communicative gesture (a prelinguistic 
gesture-not an ASL sign) and a sign (for an established ASL sign). In this data set 10 
distinct handshapes were identified. Of the most common handshapes 98.5% were those 
that have been previously discussed as unmarked handshapes (i.e. 5, 1, A, S, 0). For 
place of articulation, six distinct locations were noted. In the path of movement category 
four basic movements accounted for 97.6% of all movements recorded. They were 
up/down, sideways, to/for and no path. 
In the early sign data set researchers coded signs according to six categories: 
handshape, palm orientation, place of articulation, path movement, hand internal 
movement and hand arrangement. In the handshape category a more diverse set of 
handshapes were used. Twenty-two handshapes were used and of these 76.1% ofthe 
handshapes were comprised of the unmarked handshapes. For place of articulation, 18 
different places were noted. In the path of movement category the four basic movements 
described in the prelinguistic data set accounted for 99.8% of all movements recorded. 
Data from research indicated that the child's first signs are evident in part in their 
early prelinguistic repertoires. Cheek, et al concludes that: 
Although the deaf and hearing infants have very different linguistic environments, 
they are similarly constrained by motor factors characteristic of general infant 
motor development. We would argue that the comparison ofprelinguistic gesture 
in deaf and hearing infants strongly favors motoric explanations of continuity 
between prelinguistic gesture and early sign, but we do not know whether these 
motoric constraints operate only on the infant who gestures or whether they 
continue to affect early signers. (p.318) 
In 1985,Bonvillian, et al. studied the phonological acquisition of ASLin 12 
subjects. The majority of children were hearing but all had deaf parents and were 
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acquiring ASL as a first language. The researchers found a correlation between the 
parental model of signs and their child's production of phonemes across signs. With 
respect to handshape, location and movement, children were able to produce the requisite 
phonemes the majority of times. However, the child productions included deletions, 
errors and omissions ofhandshapes and movements. 
Siedlecki and Bonvillian,(1993) studied the acquisition ofhandshape, location 
and movement in 9 children of deaf parents. Eight children were hearing and one child 
was deaf. All children were between 6 and 18 months of age. Seven families had deaf 
parents and the other two had one parent that was deaf and the other was hearing. All 
parents were reported to be fluent ASL signers and ASL was the language of the home. 
Researchers visited the homes every 4-6 weeks for 5-14 months to collect data and make 
videotapes of interactions. Parents were asked to report the new lexical items that had 
been added to the child's vocabulary and to show how the child made the sign on the 
videotape. Data was then transcribed using Stokoe's system of notation. Accuracy of the 
child's phoneme production was determined by comparison to the adult model. 
Analyses of the data exhibited similarities and marked differences between parent 
and child phonological productions. Siedlecki and Bonvillian found that the location 
parameter was most similar in use between the adult and child models (83.5% correct 
usage). Movement was produced with reduced accuracy (61.4%). Handshape was the 
least phonologically accurate (49.8%). Patterns of production were consistent across all 
subjects. Additionally, as children aged, variety, production, and articulation of 
phonemes improved. 
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Siedlecki and Bonvillian concluded that the phonological parameter of location 
was the easiest and most consistently produced because phonemes in this class belong to 
a very small set of admissible places where signs can be produced. Further, unlike 
handshape and movement, location phonemes use gross rather than fine motor skills. 
Additionally, a child's sense of his body in space is organized at a very early age 
(Bertenthal & Fischer, 1978). Adult studies with hearing learners of ASL provide similar 
results. They are able to recall location phonemes more easily than handshape or 
movement when presented with lists of ASL signs (Wright, 1982). The location 
parameter then appears to be central to ASL phonological development. 
These studies confirm the fact that ASL is a phonologically specific ordered 
language that compares to the universal parameters found in all true languages 
(Chomsky, 1972). Further the studies mentioned attest to the fact that the phonological 
parameters (specifically handshape, location and movement) are ordered, stored and 
retrieved in a distinctive manner. 
Chapter Summary 
In this chapter an overview of language hypotheses was presented which is central 
to the direction of this present study. The deaf and hearing child were compared in the 
manner of approaching literacy instruction. Research related to phonological knowledge 
of English in deaf adults was reviewed. It was suggested from these studies that English 
phonological knowledge evident in deaf adults was a resultant outcome of reading rather 
than a prerequisite. Next, research related to the existent phonological knowledge of 
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English in deaf children was reviewed. These studies concluded that phonological 
knowledge of English was not a realistic goal (as a tool for reading) for severely to 
profoundly deaf children. Further, these studies showed that deaf children were able to 
use an alternative visual means for processing print (e.g. exploitation of orthography, an 
extensive semantic base, and substantial sign language skills). An overview of Stokoe's 
groundbreaking work in laying out the phonological parameters of ASL was provided. 
Stokoe, Brentari and other ASL linguists have concluded that ASL has phonological 
properties that consist of primitive units (phonemes) that can be combined recursively, in 
an infinite amount of ways to create meaningful strings. Next, Boyes-Braem's (1990) 
research on early handshape acquisition by young deaf children was reviewed. Data from 
her work presented evidence that the manifestation of the handshape parameter proceeds 
along a specific developmental continuum rather than in a haphazard or unremarkable 
fashion. In the final section, ASL phonological acquisition studies were reviewed. These 
studies confirm the fact that ASL is a phonologically specific ordered language whose 
parameters (specifically handshape, location and movement) are ordered, stored and 
retrieved in a distinctive manner. 
In the review of the literature one fact appears salient. Studies have shown that 
ASL has a specific phonological structure and that deaf children and adults are able to 
produce various parameters of ASL depending on a given task. No studies to date have 
been completed which test the deaf child's phonemic awareness of ASL. The next section 
will outline the methods used for constructing an ASL Phonemic Inventory that will be 
used to test deaf children's phonemic awareness of ASL. 
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CHAPTER THREE-STUDY# 1 METHODOLOGY FOR THE AMERICAN 
SIIGN LANGUAGE PHONEMIC AWARENESS INVENTORY 
This section will define, describe, and present subjects, research design, 
procedure, materials, data analysis, validity, and reliability of measures for the American 
Sign Language Phoneme Awareness Inventory (ASLPAI). 
Major Questions and Sub-questions 
In this section, the following questions and sub-questions will be addressed. 
( 1) Do deaf children who use a signed modality of communication have the ability to 
manipulate the phonological dimensions of ASL in a fashion parallel to the behaviors 
demonstrated by hearing children who possess phonological awareness of English? 
Specifically, given an inventory of tasks designed to be parallel to the tests of phonemic 
awareness of hearing children in English, do deaf children show the same range of 
abilities? Can they demonstrate 
a) phoneme identification 
b) phoneme categorization 
c) phoneme differentiation 
d) phoneme blending 
e) phoneme segmentation 
f) phoneme change/substitution? 
(2) If we compare performance of adults on this ASLP AI with those of children between 
ages four and eight, do we see any developmental patterns? 
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(3) If it is shown that deaf children do display various levels of phonemic awareness, are 
there correlations with other aspects of their circumstances; specifically, is there an effect 
of parents' audiological status? 
(4) Is there a correlation between children's degree of phonological awareness of ASL 
and their performance on standardized measures of English reading ability? 
A) Subjects: l.Deaf Children and 2. Deaf Adults 
1. Deaf Child Subjects 
The population pool of child subjects is comprised of students from schools or 
programs for the Deaf and hard-of-hearing in Massachusetts, Maryland, and 
Pennsylvania. Schools and programs for the Deaf in this study use ASL, or a signed 
system, Total Communication (Manually Coded English, (MCE) or Pidgin Sign English 
(PSE)i for instruction. Each school director received a letter of inquiry and description 
of the study regarding their participation (See Appendix A). Follow-up phone calls were 
made to finalize the list of participating programs. 
Child Subject Criteria 
Twenty-nine students were used as the subject pool (See Table 3.1.1). The student 
subjects were four to eight years of age with no other debilitating factors (See Table 
3 .1.1 ). Subjects were identified according to the following requirements: 
• Use ASL, or MCE/PSE as the language of instruction 
1 Pidgin Sign English is a form of contact signing. Basic linguistic features ofPSE include numerous 
phonological elements from ASL (e.g. handshape, non-manual markers, eye gaze, etc.) combined with 
English grammar, an emphasis on fingerspelling and mouthing of words. 
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• Receive their education by a teacher who used "sign language" for instructional and 
communicative purposes in the preschool through second grade levels of school 
placement. 
• Have ages that range from 4.0 to 8.0 years. 













Table 3.1.2 Chlld Subjects Grouped According to Age and Parent Audiological 
Status 
Age DCDP DCHP 
Four 4 2 
Five 0 5 
Six 2 5 
Seven 2 3 
Eight 0 6 
Totals 8 21 
2. Deaf Adult Subjects 
Seventeen Deaf adult subjects were identified for this group. Group 1 consists of ten 
Deaf adults who are native users of ASL or Deaf Adults of Deaf Parents (DADP) and 
Group 2 consists of seven Deaf adults who have hearing parents and learned ASL later 
(or Deaf Adults of Hearing Parents-DAHP) (See Table 3.1.1.). 
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Subject Criteria for Adult Subjects: 
Group One-Deaf Adults ofDeafParents-DCDP (Native users of ASL) 
Group Two- Deaf Adults of Hearing Parent-DAHP (Users of ASL by age 6) 
General Procedures for All Tasks 
No test exists for assessing the level of phonemic awareness of ASL in an 
individual. Thus in order to construct a range of phonological tasks I consulted the Report 
of the National Reading Panel (2000) and the Yopp-Singer Test of Phoneme 
Segmentation (Y opp, 1992). In the Panel report, researchers used several tasks to 
evaluate hearing children's phonemic awareness. These tasks served as prototypes for 
developing my own set of tasks to assess phonemic awareness of ASL in deaf 
individuals. Table 3 .1.3. lists the Phonemic Awareness tasks which were modeled after 
the 2000 Report as well as the Yopp-Singer segmentation test. An explanation ofhow it 
was adapted for this research will be explained. 
Phonemic Awareness Task Difficulty Hierarchy 
The following listing of tasks is based in part of the work completed by Adams 
(1990) who discussed a basic hierarchy of the manner in which hearing children develop 
phonemic awareness skills. The following list presents a summation of that information. 
1. appreciation of sound (nursery rhymes, alliteration, etc.) 
2. ability to compare and contrast sounds 
3. ability to blend and split syllables 
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4. segmentation or isolation of specific sounds 
5. manipulation of phonemes (phoneme change-omitting or deleting phonemes to 
make new sounds/words) 
At the most basic level of phonemic awareness difficulty is the identification of 
sounds. Children then learn to make comparisons and find differences between sounds. 
Later they are able to blend sounds together to make a complete word. The ability to 
blend sounds together is easier than deconstructing (or segmenting) a word into its 
individual phonemes. Most difficult is the ability to manipulate phonemes to produce a 
desired change. 
Thus the construction of the ASLP AI task set largely mirrors the tasks given to 
hearing children. This was also done to see if there is a similar phonemic awareness 
hierarchy of difficulty when deaf children complete the required tasks. 
Explanation of Rationale for Task Adaptations 
The tasks for hearing and deaf children, as previously mentioned, will not be 
precisely parallel. Tables 3.1.3. and 3.1.4 present an overview of basic and complex 
phonemic awareness tasks, the hearing protocol task description and the necessary 
adaptation of the task when given to a deaf child. Given the phonological structure of 
English and ASL modifications had to be made to allow for the difference in linguistic 
modality (i.e. a language that is produced orally and one that is produced manually). For 
example, ask a hearing child to identify the phoneme that starts the word "fish" and he is 
able to give the correct response (Iff). This question cannot be posed to the deaf child in 
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the same form because no phonological parameter "starts" the sign. In other words there 
is a co-occurrence ofhandshape, location and movement that occurs when producing a 
sign. Just as spoken words are "seamless" to the ear so are signs when they are perceived 
by the eye. However with spoken words there must be a specific ordering of phonemes 
which results in specific words. An alteration of the linear arrangement of phonemes can 
also alter the word (e.g. pot/top/opt - same sounds but various arrangements of 
phonemes) (See Table 3.1.3). 
Table 3.1.3 Basic Phonemic Awareness Tasks and Adaptations (Identification, 
Categorization and Differentiation) 
Phoneme Hearing Protocol Adaptation for ASL Protocol 
Awareness Task Task Description Task Description 
Phoneme Identity Requires the individual Requires the individual to provide 
to provide a specific a specific handshape (HS), 
sound in a word (e.g. location (LOC, or movement 
tell me what sound you (MOV) in a sign (e.g. tell me what 
hear at the end of the HS you see in the sign GIRL-
word "big"- /g/). OpenAHS). 
Phoneme Requires the individual Requires the individual to identify 
Categorization to identify the common the common phoneme (e.g. HS, 
phoneme across three LOC or MOV) across three 
different words (e.g., different signs (e.g., tell me the 
tell me the sound that is LOC that is the same in SUMMER 
the same in toy, time, FATHER, FIREMAN - forehead) 
train- /tl) 
Phoneme Requires the individual Requires the individual to pick 
Differentiation to pick which word which sign from 3 choices is not 
from 3 choices is not similar (e.g. MOTHER, WRONG, 
similar (e.g. toy, ton, MOUSE-MOUSE differs by 
son-son) location) 
The arrangements of phonemes in ASL (i.e. handshape, palm orientation, etc.) are 
produced in a manner that suggests the phonemes in a specific sign are arranged as a 
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"bundle". This description is used for ease of description. In reality the process of 
phonemic arrangement in ASL is far more complex and cannot be explained in-depth 
here. Given the "bundle" like structure of phonemes it is difficult to determine which 
phonemes start, end or occur in the medial position of a sign. Thus we cannot apply one 
type of phoneme identification that is a very common task in phonemic awareness tests 
for hearing children (e.g. What sound do you hear at the end of the word "Stop"?). Given 
the arrangements of phonological information in signs it was necessary to make some 
adaptations to tasks that required specific phonemic changes within signs. 
It should be noted here that a common phonemic awareness task is "deletion". 
The task of deletion directs a hearing child to listen to a spoken word (such as "play"), 
delete the initial phoneme (/p/) and then asked to provide the resulting word ("lay"). In 
ASL this task cannot be duplicated using precisely the same format to obtain knowledge 
of phoneme deletion rules in the deaf child. For example, if you directed a deaf child to 
sign the word PLAY and then told him to delete the handshape used to make the sign (in 
this case the "Y" handshapes) you would be left with movement and location. However 
without a requisite handshape the sign becomes null. Thus instead of using "deletion" I 
focused on using phonological change to determine the subjects ability to manipulate 
ASL phonemes. 
The construct of the Phonological Change Task also required some necessary 
adaptations. The task of phoneme change directs a hearing child to listen to a spoken 
word and then use the provided phoneme to change the original word. This change can 
occur on any phoneme within the word. For example the examiner presents the word 
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"bat" and directs the child to change the medial phoneme with the new sound "uh" which 
would successfully change the word to "but". Since English phonemes are constructed 
using a linear format this type of task can be employed throughout the word. In 
comparison the formation of a sign does not have a linear ordering. Thus this task was 
not adaptable in totality. I did however use a main theme of the task (change one 
phonological parameter-handshape, location, or movement) and asked the child to delete 
and replace phonemes in Task #6 (See Table 3.1.4.) 
Table 3.1.4. Complex Phonemic Awareness Tasks and Adaptations 
Phoneme Hearing Protocol Task Adaptation for ASL Protocol 
Awareness Description Task Description 
Task 
Phoneme Requires the individual to Requires the individual to combine a 
Blending listen to a sequence of given HS, LOC and MOV to create a 
spoken sounds and then sign on their own (e.g. What sign 
combine them to form a uses the 5 HS, the chin LOC and a 
word on their own (e.g. tap twice MOV- MOTHER). 
What word is /b/ Iii lgl? 
big). 
Phoneme Requires the individual to Requires the individual when given a 
Segmentation parse a spoken word into its sign to provide the HS, LOC and 
separate phonemes (e.g. MOV (e.g. for the sign SUMMER 
What sounds do you hear in what is the HS, LOC and MOV?-
the word "dog" - ldl /o/ /gl). HS= X, LOC= forehead, MOV= 
sweep to right) 
Phoneme Requires the individual to Requires the individual to change an 
Change change an existing word existing sign into a new sign by 
into a new word by altering altering one phonological parameter-
one phoneme (e.g. if you HS, LOC or MOV (e.g. ifyou take 
take the word "dog" and the sign APPLE and change it to the 
change the first sound to an temple location what sign would you 
Ill what word would you have? ONION). 
get? -log). 
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I attempted to maintain the integrity of the base concept for each phonemic 
awareness task when constructing the ASLPAI. For example, to assess whether or not a 
deaf child can identify various phonemes within a given sign a similar task was 
constructed. In this task a deaf child was asked "what handshape (location and movement 
were also assessed at different points in the assessment) is used to make the sign for 
FISH? (the B-handshape). 
Testing Procedures 
Since the tasks used in this study are extensive, clarification of individual tasks 
will be facilitated by providing a detailed explanation, procedures and materials used for 
each task. Generally the data collection procedure consists of the examiner and the 
subject (adult or child) in a one-to-one interaction setting. All data collection for adult 
subjects was done at my Boston University office. All data collection for child subjects 
was conducted in the home school in a private setting (such as an office). The total set of 
tasks took a minimum of up to 2.5 hours to complete. However this time varies with the 
age of the subject. Younger subjects (particularly 4, 5, and 6 year olds) had to be tested in 
multiple sessions. This generally changed the total testing times for them to 
approximately 4 hours. 
Test questions about a phonological component of ASL are presented throughout 
the tasks in one of two ways. The examiner directly asks the subject a question (e.g. What 
handshape would you use to sign what you see in this picture [of a fish]?) Secondly, the 
subject is given a direction (e.g. "You will see three signs. Pick the sign that uses a 
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different handshape.") and told to watch the videotape where they see a deaf adult 
signing the related prompts. 
The subject responds in a variety of ways to the various tasks. The subject, when 
given a direction from the examiner, may point to a chart or location on a doll in order to 
respond to a question. In a second response style the subject produces signs or 
phonological parts of signs when given a direction (e.g. subject is given a sign and asked 
to provide its handshape, location and movement). Thirdly, the subject receives a 
response booklet and circles his response. 
Test items for all subtasks were presented in a manner that ensured that no two 
contiguous prompts used the same phoneme. For example, when asked to identify 
handshapes the following order of handshape responses illustrates this randomization and 
non-duplication of prompts: F, A, C, OPEN-B, 5, S, B, G, CLAW, X. 
Instruments and Materials Used 
Instruments used in the testing procedure consisted of the following: 
1. ASL Handshape Cards-Manual Alphabet Cards, specifically: A, B, C, D, E, F, J, 
L, N, 0, P, Q, S, T, U, V, W, X, Y, Z, 3, 1, 4, 5, Open-A, Open-B, Open-8, Bent-
V, Bent-5. (selected from Bahan & Paul, 1991), 
2. Three ASL handshape charts which show twelve handshapes on each chart (See 
Appendix B for example) 
3. Four-foot standing doll (See Appendix C for a picture) 
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4. 10 laminated magazine pictures (i.e. a fish, a doll, a girl, a tree, presents, shoes, a 
cow, a door, a giraffe, a slice of pie, a bird and a ball). (See Appendix D for 
examples) 
5. 8 handshape cards for the Phonological Blending Task (i.e. Baby-0, S, 1, Open-
B, C, F, Y, X) (Bahan & Paul, 1991). (See Appendix E for three examples) 
6. 9 handshape cards for the Phonological Segmentation Task (i.e. Baby-0, Bent-V, 
Open-A, 1, Y, W,Open-B,C,S)(Bahan&Paul, 1991). 
7. 7 handshape cards for the Phonological Change Task (i.e. A, B, S, 1, Y, Bent-V, 
Baby-0) (Bahan & Paul, 1991). 
8. Videotape of Deaf Adult signing all the test prompts used in the tasks described 
below 
9. Subject test booklet of digital pictures from video test prompts (See Appendix F 
for example) 
10. Sand-timer measuring one minute 
11. 2 Drumsticks 
12. TVNCR 
13. Video camera and tripod 
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Specific Testing Procedure for All Child Subjects 
The ASLP AI set of tasks examined whether or not the subjects are able to use 
phonemic awareness of ASL phonology to identify, change, segment, and create lexical 
items in ASL. As noted in Chapter One and Two of this study, hearing children who have 
a strong sense of phonemic awareness (P A) have improved fluency in their reading 
abilities (Stanovich, 1986, Juel, Griffith, & Gough, 1986, Y opp, 1992, National Reading 
Panel Report, 2000). Researchers conclude that these children are able to understand and 
manipulate the individual phonemes within words. This ability appears to help them 
decode words (both real, novel and pseudo-words) and strengthen fluency in reading 
ability. 
In Tasks #1-6, (see Table 3.1.5) the subject's ability to manipulate a lexical item 
in ASL will be evaluated. Recall that like speech, signs are "seamless". The ear does not 
hear words as segmented phonemes. Similarly, the eye does not see signs as separate 
phonological parts. The following tasks will assess the deaf child's ability to demonstrate 
their phonemic awareness of ASL words. 
Table 3.1.4 presents the number of practice and test items for Tasks 1-6. The 
structure of Tasks 1-5 is 2 practice items and 10 response items within each subtask. This 
results in 6 practice items and 30 test items for each major Task set. This results in a 
grand total of 120 test items for subtasks in Tasks 1-4. Task 5 consists of2 practice items 
and 10 test items and Task 6 consists of2 practice items and 5 test items for a total of 15 
test questions. 
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Tasks 1-3 have three subtasks ofldentity, Categorization and Differentiation. The 
Identity subtask requires the subject to identify the specific phoneme being presented 
(either a handshape, location or movement). The Categorization subtask requires the 
subject to find a common phoneme across three prompts (e.g. given three signs with the 
same handshape indicate by pointing to a chart which handshape is used for all three 
signs). The Differentiation subtask requires the subject to identify a different phoneme 
when given three signs by circling a picture in the response booklet. 
Tasks 4 and 5 have subtasks that focus on combining Handshape, Location and 
Movement phonemes. These tasks require the subject to blend or segment phonemes 
when given a sign prompt or separate phonological parameters. A total of 8 practice and 
40 test items were included on these subtasks. Task 6 required the subject to change one 
phoneme in order to produce a new lexical item. A total of 6 practice items and 15 test 
items were used. 
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Table 3.1.5 List of All Tasks and Items Per Task 
Task Number of practice items Number of test items 
















Task # 5 Phonological 
Segmentation 




































Total test items= 145 
A total of 145 test items were used in the ASLPAI assessment battery. Tasks 1.1-
6.3 assessed the subjects' phonological awareness and ability to manipulate parameters. 
Deaf adults were tested to ensure that items selected for all tasks were valid. Ten of the 
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deaf adults in this study went through the entire battery of tasks (i.e. 145 test items in 
total). Vocabulary items for the Tasks 1-6 were first drafted and then checked with a 
native user of ASL to confirm appropriateness of lexical choice. All ten of the adult 
subjects were able to perform each task without error. 
Using Table 3.1.5 as a guide, each task and the corresponding subtasks will be 
discussed using the following format: 
a. Name of the task 
b. Deaf phonological process being measured- explains what the specific task will 
be evaluating 
c. Hearing phonological parallel- a description of a parallel task done with hearing 
children. Examples of such a task, with questions posed to a child, are provided 
parenthetically. 
d. Task description- what the subject had to do and the directions given 
e. Specific practice and stimulus items used given in the order that the subjects saw 
them 




1.1 Handshape: Identity 
Handshape Chart: For subtasks 1.1 and 1.2 a handshape chart was used as part of 
the response. A complete ASL handshape chart typically depicts over 40 handshapes and 
their variants. Therefore to maximize the subject's short-term memory and reduce task 
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complexity a subset of 12 handshapes were chosen and charts were constructed. Two 
charts were constructed on laminated poster board. Each chart had twelve ASL 
handshapes pasted on it in a 4 X 3 arrangement. See Appendix B for an example. 
Deaf Phonological Process being measured: to identify the handshape produced in a 
word/sign. 
Hearing Phonological Parallel: identifying a sound in a word. (e.g. What sound does the 
word "fish" start with?) 
Task 1.1 -The examiner gave the subject a laminated magazine picture which had been 
pasted to a 4 X 6 card (i.e. fish, a doll, a girl, a tree, presents, shoes, a cow, a door, a 
giraffe, a slice of pie, a bird and a ball). The examiner directed the subject to look at the 
picture, make the sign for the object in the picture, and then indicate which handshape 
was used to make the sign by pointing to the handshape chart. This was a multiple-
choice task as the subject had twelve handshapes from which to choose. A total of two 
practice and ten test items were given. 


























1.2 Handshape Categorization 
Deaf Phonological Process being measured: to identify a common handshape produced 
across a set of word/signs. 
Hearing Phonological Parallel: -identifying a common phoneme across a set of words. 
(E.g. man, maybe, messy- ''m" is the common phoneme across the three words) 
Task 1.2- The subject watched the videotape of a Deaf adult signing ten item sets. Each 
set contained three signs which used a common handshape to make all three signs. Each 
subject was expected to respond by pointing to the handshape on the handshape chart. 
The handshape chart is similar in construction to the chart described in Task # 1.1. 
However a different combination ofhandshapes were used than those used on the 
handshape chart used for "Identification". This was done because the prompts the 
children saw required different handshapes than those used in the Identification task set. 
Two practice sets were provided. 










SECRET, STUPID, SORRY 
TWIN, LOOK, STUCK 
BAND-AID, CUTE, FUNNY 
KICK, DOOR, HOUSE 
CAT, INDIAN, SOON 
BIKE, SHOE, UMBRELLA 
CANDY, GO, HURT 
GIRAFFE, DRINK, SEARCH 














DOLL, HEARING-AID, GLASS 
TURKEY, BIRD, MUSTACHE 
TALK, CREATE, STRIPES 




Deaf Phonological Process being measured: to differentiate and discriminate between 
matching and non-matching handshapes produced across a set of word/signs. 
Hearing Phonological Parallel: to differentiate and discriminate between matching and 
non-matching phonemes across a set of words. (E.g. baby, girl, brother- girl is the 
different one according to initial phonemes) 
Task 1. 3 - the subject watched the videotape of a Deaf adult signing each item set. Each 
set contained the following- the signer produces three signs per set. Two of the signs use 
the same handshape and one sign uses a different handshape. The subject was then asked, 
"Which sign uses a different handshape?" The subject indicated which sign was different 
by circling a picture on the test booklet. The test booklet shows one test item per page. 
Digital pictures were taken of each sign and arranged sequentially on the page. This 
replicated the exact presentation on the video. 
Practice and test items. Items are listed for ease of observing the two matching answers. 
However stimulus items were presented to the subject in a random 
a. HURT, CANT, WORK 
b. TABLE, HOUSE, FRIEND 
1. MOTHER, FARM, BIRD 
89 
Qlandshapes: 1, 1,S) 
(Handshapes: open B, open B, X) 
(Handshapes: 5,5,G) 
2. DOLL, SHAVE, FULL 
3. HOME, EAT, THINK 
4. COW, RHINOCEROS, CAT 
5. BICYCLE, FIGHT, CAN'T 
6. GUM, BLIND, MINE 
7. DEAF, HEARING, GRANDMOTHER 
8. RACOON, LOOK-AT-EACH-OTHER, 
SCARED 
9. NOT, TOMORROW, DOCTOR 
10. PIPE, COW, APPLE 




2 .1 Location: Identity 
(Handshapes: X, X, open B) 
(Handshapes: baby 0, baby 0, 1) 
(Handshapes: Y, Y, F) 
(Handshapes: S, S, 1) 
(Handshapes: bent V, bent V, open 
B) 
(Handshapes: 1, 1,5) 
(Handshapes: V,V, 5) 
(Handshapes: open A, open A, open 
B) 
(Handshapes: Y, Y, X) 
Deaf Phonological Process being measured: to recognize and identify the location as 
produced in a sign. 
Hearing Phonological Parallel: recognize and identify a phoneme in a word. (e.g. what 
sound do you hear at the end (or any other specific position) of the word "dog"? 
Task 2.1 - The subject watched the videotape of a Deaf Adult signing a total of 12 signs 
(i.e. 2 practice and 10 test items). After each single sign prompt the subject was directed 
to point to a location on the 4-foot doll where the location of the sign occurred. Appendix 
C provides a picture of the doll used. The subjects could choose any location on the doll 
to respond. Additionally they could also indicate "neutral space". Neutral space is the 
space located in front of the body from the chin to the waist. Signs produced in neutral 
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space do not come into contact with the body except when a sign is performed on the 
"non-dominant" (Battison, 1978) or "secondary" hand (e.g. STAND)(Supalla, 1982). 
Practice and test items. 
Practice a. FATHER 























2.2 Location: Categorization 
Deaf Phonological Process being measured: to recognize and identify a common 
location produced across a set of signs. 
Hearing Phonological Parallel: - identifying a common phoneme produced across a set of 
words (e.g. Where does the sound start when you say these words "baby, bee, bossy"? -
on the lips). 
Task 2.2 - The subject watched the videotape of a Deaf adult signing ten item sets of 
three signs sequentially produced. The subject indicated which location was used to make 
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each of the signs in a set by pointing to a location on a doll. Two practice sets were 
provided. 
Practice a: SUMMER, BLACK, BOY 
Practice b. WORK, CHURCH, WOOD 
1. BEE, DEAF, HOME 
2. CANDY, APPLE, FRUIT 
3. NUMBER, BOOK, WALK 
4. SICK, STUPID, BULL 
5. LOVE, REST, EXCITED 
6. HORSE, DEER, COW 
7. FUNNY, DON'T-CARE, STINK 
8. WORK, SAW-WOOD, ESTABLISH 
9. OOPS, THIRSTY, GIRAFFE 
I 0. MORE, BALL, PEOPLE 













Deaf Phonological Process being measured: to differentiate and discriminate between 
matching and non-matching locations produced across a set of signs. 
Hearing Phonological Parallel: to differentiate and discriminate between matching and 
non-matching phonemes produced across a set of words (e.g. I will say three words. 
Which word starts with a different sound? "sale, easy, some "). 
Task 2.3- The subject watched the videotape of a Deaf adult signing ten item sets of three 
signs produced sequentially. The subject indicated which sign was made in a different 
location by circling the different sign on the test booklet provided. The response booklet 
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is identical in construction to the one described under the subtask 1.3, Handshape 
Differentiation (See Appendix F for an example). Two practice sets were provided. 
Practice and test items. Items are listed for ease of observing the two matching answers. 
However stimulus items were presented to the subject in a random order. 
Practice a: MOTHER, WRONG, MOUSE (chin, chin, nose) 
Practice b: SORRY, PLEASE, GIRL (trunk, trunk, cheek) 
1. FIREMAN, SUMMER, PLAY 
2. WHITE, LIKE, AWFUL 
3. ROCK, CHURCH, COMPLAIN 
4. FLOWER, SMELL, HOT 
5. BOY, ROOSTER, BLIND 
6. TOOTHBRUSH, EAT, FIND 
7. MORE, WANT, GLASSES 
8. FROG, PIG, TOMORROW 
9. ROOSTER, FATHER, HOT 
10. CUP, STAND, GIRL 
Task #3. MOVEMENT 
3 .1. Identity 
3.2 Categorization 
3.3 Differentiation 
3.1 Movement: Identity 
(forehead, forehead, neutral) 
(trunk, trunk, temple) 
(wrist, wrist, trunk) 
(under nose, under nose, under chin) 
(forehead, forehead, eyes) 
(mouth, mouth, neutral) 
(neutral, neutral, eyes) 
(underchin,underchin,cheek) 
(forehead, forehead, side of mouth) 
(hand on palm, hand on palm, cheek) 
Deaf Phonological Process being measured: to recognize and indicate movement 
produced in a sign. 
Hearing Phonological Parallel: to recognize and indicate a vowel phoneme used in 
producing a word. (e.g. I will say one word. Listen to the vowel sound in the middle of 
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the word. Then I will say three more words. You choose which word matches the vowel 
sound from the first word I said: "mat" - "barn", "father", "dad") 
Task 3.1- The subject watched the videotape of a Deaf adult signing ten sets of 4 items 
each. First the Deaf adult modeled a sign. Then the adult signed three more words. The 
subject was then directed to circle the sign that has the same movement as the prompt. 
The subjects receives a test booklet which contained a digital picture of the prompt 
followed in sequence by three static pictures of the signs presented in the video Two 
practice items were used. 
Practice and test items. Items are listed for ease of observing the two matching answers. 
However stimulus items were presented to the subject in a random order. The correct 
answer is in bold print. 
a. Prompt SORRY 











PLEASE, FINE, LIKE 
SAVE, CANT, MEET 
SUMMER, HORSE, BOY 
DROOL, DRY, CANDY 
COMPLAIN, LIKE, PLEASE 
DON'T CARE, LIKE, FINE 
SIGN, MAYBE, CAN 
HOME, SORRY, PRETIY 
TALK, PLAY, SHOES 
BOY, FINE, TOMORROW 
THROW, YES, WHERE 
FAMILY, BICYCLE, WORK 
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3.2 Movement Categorization 
Deaf Phonological Process being measured: to recognize and indicate a common 
movement produced across a set of signs. 
Hearing Phonological Parallel: to recognize and indicate the common phoneme(s) used in 
production across a set of words. 
Task 3.2- The subject watched the videotape of a Deaf adult signing ten sets of three 
items per set. The subject indicated which movement was used to make all the signs in a 
set by using one or two drumsticks to trace the path of the movement through the air. 
Two practice sets were provided. 
Practice and test items- Items were presented to each subject as follows: 
Practice a. HIDE, GARAGE, ENTER (secondary hand is stationary, primary 
hand moves under) 
Practice b. ICE-CREAM, DOLL, LOLLIPOP (double, toward self and downward) 
1. WHICH, MAYBE, DOUBT 
2. CHANGE, BECOME, NUMBER 
3. DEAF, INDIAN, PARENTS 
4. EAT, WORK, SCHOOL 
5. COME, BORROW, WANT 
6. GAME, MEET, SHOES 
7. COFFEE, ISLAND, AREA 
8. HARD, RESERVE, STOP 
9. BLACK, BETTER, UGLY 
10. POPCORN, CAR, FIRE 
(alternating up and down) 
(twist/rotation) 
(path-from down to up) 
(double strike) 
(path towards self) 
(contact) 
(circular around stationary) 
(one strike down on a stationary secondary 
hand) 
(draw path from left to right) 
(alternating, up and down) 
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3.3 Movement Differentiation 
Deaf Phonological Process being measured: to differentiate between matching and non-
matching movements produced across a set of signs. 
Hearing Phonological Parallel: to differentiate between matching and non-matching 
vowel phonemes produced across a set of word. (E.g. I will say three words. Two of the 
words have a middle or vowel sound that is the same. One of the words has a vowel 
sound that doesn't match the other two. Which word doesn't match the other two?: play-
neighbor- draw). 
Task 3.3- The subject watched the videotape of a Deaf adult signing ten sets of items. The 
subject indicated which sign was made with a different movement by circling the 
different sign on the test booklet provided. The test booklet showed three digital pictures 
of the static sign prompts ordered sequentially. Two practice sets were provided. 
Practice and test items. Items are listed for ease of observing the two matching answers. 
However stimulus items were presented to the subject in a random order. 
Practice a: EXPLAIN, WALK, PLAY 
Practice b. PLEASE, SORRY, HAPPY 
1. SHARE, COOK, CHAT 
2. RED, CRY, THINK 
3. TEASE, BLAME, SHOW-ME 
4. HAMBURGER, FRIEND, SCHOOL 
5. BONE, WORK, PLAY 
(alternate, alternate, simultaneous twist) 
(circular, circular, double strike upward) 
(back and forth, back and forth, in and out) 
(double line down, double line down, one 
touch) 
(strike outward, strike outward, path 
inward) 
(switch places, switch places, maintain 
place) 
(double strike, double strike, mirror twist) 
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6. PROUD, ZIP-UP, EAT 
7. ORANGE, MILK, DENTIST 
8. TEXAS, NEVER, SORRY 
9. PRETTY, AFRICA, MINE 
10. COLOR, WAIT, DREAM 




(draw line up, draw line up, single tap) 
(squeeze, squeeze, double tap) 
(zigzag, zigzag, circular) 
(circular, circular, single tap) 
(internal flutter, internal flutter, circular) 
Deaf Phonological Process being measured: to recognize and indicate three phonological 
components produced simultaneously in a sign. 
Hearing Phonological Parallel: to recognize and indicate three phonemes produced 
simultaneously in a word. (E.g. I will give you a word and you tell me the three sounds 
you hear in the word: "sun" s-uh-n). 
Task 4.1- The subject watched the videotape of a Deaf adult producing ten individual 
signs. The subject indicated three things: 
• indicate handshape by pointing to the appropriate handshape on the handshape 
chart (See Appendix B) 
• indicate the location on the doll 
• indicate the movement used by tracing the movement with one or two drumsticks 





(HS- open B, trunk, sweep upward) 












(HS-baby 0, mouth, strike) 
(HS-S, neutral, double contact) 
(HS- 1, neutral, pull apart) 
(HS- open B, neutral, alternating up and down) 
(HS- S, trunk, contact) 
(HS-C, trunk, downward path) 
(HS-open B, neutral, double strike) 
(HS-F, side of mouth, pull away) 
(HS-Y, temple, twist) 
(HS-baby 0, neutral, single contact) 
Task #5 Phonological Blending 
Deaf Phonological Process being measured: to produce a word when given its three 
separate phonological components. 
Hearing Phonological Parallel: to produce an entire word when given three separate 
phonemes. (e.g. I will give you three sounds. Put them together and tell me what word 
you made: "b-ah-11"-ball). 
Task 5.1 -Subjects were given a handshape card (e.g. 8 handshape ), shown a location on 
the doll (trunk) and shown a movement trace with the pointers (pulling away from the 
chest) and asked to put the three items together to form a sign (LIKE). Subjects were 
given ten sets. Two practice sets were given followed by ten stimulus items. 
Scoring-Subjects received a score of 0-4 for each item. 1 point is assigned for each 
correct portion (i.e. handshape, location, movement, equivalent sign) 
Practice a GIRL: OPEN-A handshape, location-cheek, movement- trace line down 
jawline 
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(HS-1, side of mouth, twist) 
(HS- baby 0, cheek, draw line up the jawline) 
(HS-1, forehead, trace line from left to right) 
(HS-baby 0, under nose, consecutive taps) 
(HS-C, over heart, contact) 
(HS-open B, trunk, circular) 
(HS-open B, chin, double sweep downward) 
(HS- open A, cheek, draw line up the jawline) 
(bent V, chin, circular outward) 
(HS-5, chin, tap) 




Deaf Phonological Process being measured: to produce a new sign when one of the three 
phonological components has been changed. 
Hearing Phonological Parallel: to produce a new word when one of three phonemes has 
been changed. (E.g. I am going to say a word. Then I will tell you a new sound and I 
want you to make a new word using that sound that is like the first word: "dog"- now 
make a new word but start the word with the "11" sound- "log"). 
Task: Subjects were given fifteen trials divided into three sets with 5 items each. Each set 
was grouped according to phonological components (Handshape, Location, and 
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Movement). For each trial the subject was given a sign and asked to substitute one 
parameter to form a new word. Two practice trials were given for each of the three sets. 
6.1 Phonological Change-HANDSHAPE- same location, same movement, different 
handshape 
Subjects will be shown a sign. They will then be given a new handshape and instructed to 
make a new sign with that handshape using the same location and movement. They need 
to make the new sign and explain what it means. 
Practice a. MOTHER Then given the Y handshape=? [WRONG (5 handshape to Y)] 
Practice b. BALL Then given the BABY -0 [MORE (BENT -5 handshape 
handshape=? to BABY-0)] 
1. GROSS Then given the OPEN-B handshape=? 
2. ROCK Then given the BENT-X handshape=? 
3. APPLE Then given the 1 handshape=? 
4. FATHER Then given the B handshape=? 
5. WHICH Then given the S handshape=? 
[PLEASE (claw handshape to 
OPEN- B)] 
[HARD (S handshape to BENT-
V]) 
[CANDY (X handshape to 1 )] 
[ SHARK (5 handshape to B)] 
[CAR (OPEN-A handshape to S)] 
6.2 Phonological Change- LOCATION- same handshape, same movement, different 
location. 
Subjects will be shown a sign. They will then be given a new location and instructed to 
make a new sign with that location using the same handshape and movement. They need 
to make the new sign and explain what it means. 
Practice a. WOMAN Indicate CHIN location = ? [MAN (location change from 
forehead to chin)] 
Practice b. ANSWER Indicate NEUTRAL location=? [GO (location change 
from mouth to neutral)] 
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1. UGLY Indicate CHIN location= ? 
2. TEMPT Indicate TEETH location = ? 
3. ENVISION Indicate MOUTH location=? 
4. WOLF Indicate CHEEK location= ? 
[SUMMER (location changes from 
under nose to forehead)] 
[GLASS (location changes from 
elbow to teeth)] 
[BALLOON, (location changes from 
forehead to mouth] 
[EXPERIENCE (location changes 
from nose to cheek)] 
5. FEEL Indicate NEUTRAL location=? [POOR-THING (location changes 
from chest to neutral)] 
6.3 Phonological Change- MOVEMENT- same handshape, same location, different 
movement 
Subjects will be shown a sign. They will then be given a new movement and instructed to 
make a new sign with that movement using the same handshape and location. They need 
to make the new sign and explain what it means. 
Practice a. 
PAPER Indicate SWEEP movement=? [SCHOOL(movement changes from 
Practice b. 
IMPORTANT Indicate CIRCULAR 
circular movement=? 
alternate strike to double strike)] 
[FAMIL Y(movement TRACE 
HORIZONTAL changes from 
trace vertical to circular trace 
horizontal)] 
I. FANCY Indicate SINGLE CONTACT movement=? [FINE (movement changes 
from double strike 
upwards to single contact)] 
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2. COFFEE Indicate DOMINANT HAND 
MOVES UP movement=? 
3. BOTHER Indicate DOMINANT HAND=? 
MOVES UNDER movement 
4. IMPROVE Indicate DOUBE CONTACT 
FOREWARD THEN 
BACK movement=? 




Time Required for Individual Tasks 
[UMBRELLA (movement 
changes from dominant hand circles 
non-dominant to dominant hand 
moves up and away from non-
dominant hand)] 
[BORN(movement changes 
from side-to-side to stationary 
subordinate hand with dominate 
hand moving under it)] 
[WOOD (movement changes from 
double contact to forward and 
backward) 
[YEAR (movement changes from 
dominant hand moving up and 
away from stationary subordinate 
hand to revolution of dominant 
hand around stationary 
non-dominant hand)] 
Table 3.1.6 provides an overview of the average amount of time it took an 
individual to complete a specific task in the ASLP AI. 
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Table 3.1.6 A List of Individual Tasks and the Amount of Time Required for 
Completion 
Phonological Processin£ Tasks Time required for completion 
Task #1 Handshape 
1.0 Practice Items 5 minutes 
1.1 Identity 5 minutes 
1.2 Categorization 5 minutes 
1.3 Differentiation 10 minutes 
Task #2 Location 
2.0 Practice Items 5 minutes 
2.1 Identity 5 minutes 
2.2 Categorization 5 minutes 
2.3 Differentiation 10minutes 
Task#3 Movement 
3.0 Practice Items 5 minutes 
3.1 Identity 5 minutes 
3.2 Categorization 5 minutes 
3.3 Differentiation 10 minutes 
Task #4 Phonological Blending 
4.0 Practice Items 5 minutes 
4.1 Handshape 5 minutes 
4.2 Location 5 minutes 
4.3 Movement 5 minutes 
Task #5 Phonological 
Segmentation 
5.0 Practice items 5 minutes 
5.1 Segmentation stimulus 10 minutes 
Task#6 Phonological Deletion 
6.0 Practice Items 5 minutes 
6.1 Handshape 5 minutes 
6.2 Location 5 minutes 
6.3 Movement 5 minutes 
Total Testin_g Time 2 hours and 10 minutes 
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Question # 2 Developmental Patterns by Age Factor 
If we compare performance of adults on this ASLP AI with those of children between 
ages four and eight, do we see any developmental patterns? 
Rationale: Deaf adults were tested to ensure that items selected for all tasks were valid. 
Vocabulary items for the Tasks 1-6 were first drafted and then checked with a native user 
of ASL to confirm appropriateness oflexical choice. 
Ten of the Deaf adults in this study went through the entire battery of tasks. All ten 
adults reached mastery level on all of the ASLP AI tasks. Therefore, given the lengthy test 
requirements it was not deemed necessary to test the remaining seven adult subjects on 
the ASLP AI battery. Since the ten adults were a combination of 5 adults with Deaf 
parents and adults with 5 hearing parents it was deemed as a representative group. 
In order to address question #2 a series of tables will show the children's functioning 
on each test at various age levels. Each table will be discussed and analyzed in an attempt 
to discern developmental patterns. 
Question # 3 Parent's Audiological Status Factor Effect 
If it is shown that deaf children do display various levels of phonemic awareness, are 
there correlations with other aspects of their circumstances; specifically, is there an effect 
an effect of parents' audiological status? 
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Question # 4 Phonological Awareness and Correlation to English Reading 
Is there a correlation between children's degree of phonological awareness of ASL and 
their performance on standardized measures of English reading ability? 
This portion of the study would determine if there was any correlation between 
the deaf child's phonological ability in ASL and performance in English. Two nationally 
known, standardized tests of English receptive literacy skills were given to each subject 
to determine ifLl (ASL) competency resulted in better performance on an L2 (English) 
task. Scores on the ASL Phonological battery oftests described in this chapter (Table 
3 .1.4) would be compared wholly and in part with scores on English reading tests. 
Formal English Tests and Descriptions 
The age range for child participants in this study was 4.0-8.0 years. Given the 
breadth of literacy experience between these ages it was necessary to use two tests to 
evaluate the child's English receptive literacy skills. Child subjects that could not read 
independently were given the Test of Early Reading Ability (TERA-3, 2001). Child 
subjects that could read independently were given the Peabody Individual Achievement 
Test-Revised (PIAT-R) (See Table 3.1.7.). 
Table 3.1.7 Subjects Who Took the TERA and PIAT-R English Receptive Literacy 
Skills Evaluation 
NameofTest 
Number of subjects 






The following section will describe the features of each test portion(s) used. 
Test of Early Reading Ability-3 (TERA-3) 
Each subject was given the entire test. The examiner asked each question via ASL 
and recorded the subject's response. The test includes three question sections that are 
given via ASL: Alphabet, Conventions, and Meaning. The following is a description of 
concepts evaluated in each section (TERA 3, p.60): 
Alphabet section 
• Recognizing print (differentiating letters from numbers or other symbols) 
• Naming printed letters 
• Identify words that start with the same letter 
• Identify basic sight word vocabulary 
Conventions section: 
• Differentiates between upper and lowercase alphabet letters 
• Book orientation-handles and identifies parts of a book appropriately 
• Punctuation-knows the function of punctuation; differentiates between correct and 
incorrect punctuation 
• Capitalization-knows the function, differentiates between correct and incorrect 
capitalization 
• Spelling- differentiates between correct and incorrect punctuation 
Meaning section: 
• Aware of print-labels, signs, logos etc. 
• Relational vocabulary-identifies correct use of relational vocabulary 
• Words as labels-understands isolated word meanings 
• Relating sentences to pictures- uses sentences to correctly identify pictures 
• Story topics- Identifies correct topics of stories 
• Text prediction- uses text to predict next event 
• Text genre- understands the different uses of text 
• Cloze- selects correct word to complete sentences 
• Paragraph reading-reads and answers related questions 
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• Paraphrasing and retelling- reads a story and retells or paraphrases it 
• Sentence combining-reads two sentences and constructs a sentence which combines 
both 
• Syntax and semantics-uses knowledge of syntax and semantics to correctly identify a 
well-formed sentence 
Scoring for the TERA 3: 
Each subject received six scores: raw scores, sub-test standard scores, composite 
quotient, percentile, age equivalent, and grade equivalencies. Norms are nationally 
standardized on hearing children. 
Peabody Individual Achievement Test-Revised (PlAT -R): 
Each subject was given two sub-tests which assessed literacy in English: 1.) 
Spelling and 2.) Reading Comprehension. The examiner asked each question via ASL 
and recorded the subject's response. The following is a description of the task required in 
each PIA T -R sub-test: 
Sub-test A- Reading Comprehension: 
The subject reads a sentence to himself once. The tester then turns the page of the manual 
to show 4 pictures, of which one illustrates the previous sentence. The subject then 
chooses the picture that best matches the sentence he just read. 
Sub-test B- Spelling: 
• Recognizing print (differentiating letters from numbers or other symbols) 
• Naming printed letters 
• Identify words that start with a specific letter 
• Identify the correct spelling of a word from four choices 
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Scoring for the PIA T -R. Each subject received a raw score and grade equivalent for each 
subtest. Norms are nationally standardized on hearing children 
Procedures for Measuring Data: Data Analysis 
For each response in tasks 1.1-6.3 subjects received a correct, incorrect or no response 
mark. Then the subject's total correct performance on each task was given a percentage 
score. See Table 3.1.8 
Table 3.1.8 Task Names, Number of Test Items and Scoring Code for All Tasks on 
the ASL Phonology Test Battery 
TASK #of test Scoring code: 
items 
Task # 1 Handshape 
1.1 Identity 10 Correct, Incorrect, No response 
1.2 Categorization 10 Correct, Incorrect, No response 
1.3 Differentiation 10 Correct, Incorrect, No response 
Task #2 Location 
2.1 Identity 10 Correct, Incorrect, No response 
2.2 Categorization 10 Correct, Incorrect, No response 
2.3 Differentiation 10 Correct, Incorrect, No response 
Task#3 Movement 
3.1 Identity 10 Correct, Incorrect, No response 
3.2 Categorization 10 Correct, Incorrect, No response 
3.3 Differentiation 10 Correct, Incorrect, No response 
Task #4 Phonological Blending 
4.1 Handshape 10 Correct, Incorrect, No response 
4.2 Location 10 Correct, Incorrect, No response 
4.3 Movement 10 Correct, Incorrect, No response 
Task #5 Phonological 10 Correct, Incorrect, No response 
Segmentation 
Task#6 Phonological Change 
(Deletion) 
6.1 Handshape 5 Correct, Incorrect, No response 
6.2 Location 5 Correct, Incorrect, No response 
6.3 Movement 5 Correct, Incorrect, No response 
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This specific data set was then evaluated according to the following: 
Mean Scores on Phonological Tasks 1.1.-6.3 
• Means by age groups on Tasks 1.1-3.3: Handshape, Location and Movement 
(child subjects) 
• Means by age on composite subtasks within group: Handshape, Location and 
Movement (child subjects) 
• Means by age groups on Phonological Blending Task 
• Means by age groups on Phonological Segmentation Task 
T -tests and ANOV A will be used to examine differences in students for the following 
variables: 
• Background information (i.e. etiology of deafness, preschool or early intervention 
experience, deafness in other relatives 
• School program: residential, day program, mainstream 
• Parentage (DCDP, DCHP) 
• ASL or MCE as language of instruction 
• Age of student in years and months 
Correlation Matrix 
• Of all Phonological Tasks 
• Relationship Between ASL Phonological Parameters Score and TERA-3 Test 
• Relationship Between ASL Handshape Task Scores and TERA-3 Test 
• Relationship Between ASL Location Task Scores and TERA-3 Test 
• Relationship Between ASL Movement Task Scores and TERA-3 Test 
109 
• Relationship Between ASL Phonological Combination Task Scores and TERA-3 Test 
Validity and Reliability 
Validity and reliability of task items was demonstrated by agreement by all deaf adult 
subjects. 
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CHAPTER FOUR- RESULTS AND DISCUSSION OF THE ASLPAI (STUDY# 1) 
The purpose of Study # 1 was to investigate whether or not deaf children have 
phonemic awareness of ASL. In this chapter the results of all tests on the American Sign 
Language Phonemic Awareness Inventory (ASLPAI) will be provided and the 
significance discussed. 
Twenty-nine deaf children, between the ages of 4-8, who used sign language, were 
tested on 6 major ASL Phonological tasks. A total of 145 questions or problems were 
posed. Eight children had deaf parents (DCDP) and twenty-one children had hearing 
parents (DCHP). Ten deaf adults (5 DADP and 5 DAHP) took all tests and achieved 
mastery level on each task. In addition the child subjects were also given either the 
Peabody Individual Achievement Test-Revised (PIAT-R) (spelling and reading 
comprehension subtests) or all sections of the Test of Early Reading Ability (TERA-3). 
In determining the deaf subjects' phonemic awareness of the components of ASL, 
this portion of the present study sought to address four central questions: 
(I) Do deaf children who use a signed modality of communication have the ability to 
manipulate the phonological dimensions of ASL parallel to the behaviors demonstrated 
by hearing children who possess phonological awareness of English? Specifically, given 
an inventory of tasks designed to be parallel to the tests of phonemic awareness of 
hearing children in English, do deaf children show the same range of abilities? Can they 
demonstrate 
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a) phoneme identification 
b) phoneme categorization 
c) phoneme differentiation 
d) phoneme blending 
e) phoneme segmentation 
f) phoneme change/substitution? 
(2) If we compare performance of children between ages four and eight on the ASLP AI 
do we see any difference between age groups (younger vs. older)? Do we see the 
emergence of specific developmental patterns? 
(3) If it is shown that deaf children do display various levels of phonemic awareness, are 
there correlations with other aspects of their circumstances; specifically, is there an effect 
of parents' audiological status? 
Finally, from the literature on hearing children's phonemic awareness, we know that 
phonemic awareness predicts success in reading. In this case, it is not clear whether there 
will be a connection to early literacy in English, because phonemic awareness in ASL is 
not necessarily going to afford access to English reading and writing. However, as 
suggested in Chapter 1, it is possible that it may give students a basis for acquiring the 
alphabetic principle via a more meaningful venue. Therefore, I will ask the question 
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(4) is there a correlation between children's degree of phonological awareness of ASL 
and their performance on standardized measures of English reading ability? 
There will be five sections to this chapter. Each question will be discussed in 
individual sections. Discussion of all questions will be reviewed in section five. In each 
section the question will be repeated accompanied by the pertinent data tables and 
discussion. Prior to presenting data analyses, each task procedure will be reviewed 
because of the extensive number of task items in this study. 
4.1.0. Section 1: Question 1- Children's Phonemic Awareness of ASL 
Question 1 asked: 
(1) Do deaf children who use a signed modality of communication have the ability to 
manipulate the phonological dimensions of ASL in a fashion parallel to the behaviors 
demonstrated by hearing children who possess phonological awareness of English? 
Specifically, given an inventory of tasks designed to be parallel to the tests of phonemic 
awareness of hearing children in English, do deaf children show the same range of 
abilities? Can they demonstrate 
a) phoneme identification 
b) phoneme categorization 
c) phoneme differentiation 
d) phoneme blending 
e) phoneme segmentation 
f) phoneme change/substitution? 
113 
4.1.1. Overall Results of ASL Phonemic Awareness by All Child Subjects 
Table 4.1.1 shows all child subjects' total scores and percentages for all tasks on 
the ASLP AI. This table presents all nine tests and presents raw scores and overall 
percentages for the totall45 questions of the test battery. 














score 10 correct raw score raw score raw score 
30 
raw score 
145 30 points 30 points 30points 
points 
points 15 points 
points 
1 22 22 14 28 6 10 102 70% 
2 29 29 18 30 10 11 127 88% 
3 28 29 21 30 10 13 131 90% 
4 28 30 22 30 10 15 135 93% 
5 27 29 7 29 3 4 99 68% 
6 18 23 17 30 5 8 101 70% 
7 21 23 23 30 10 13 120 83% 
8 25 30 22 30 10 13 130 90% 
9 28 24 18 29 9 14 122 84% 
10 30 30 25 30 10 13 138 95% 
11 30 30 28 30 10 13 141 97% 
12 30 30 25 30 7 11 133 92% 
13 30 30 24 30 8 14 136 94% 
14 29 30 26 30 9 14 138 95% 
15 30 30 20 30 9 14 133 92% 
16 30 30 17 30 8 10 125 86% 
17 30 29 18 30 10 13 130 90% 
18 29 29 19 30 7 10 124 86% 
19 29 25 18 30 8 13 123 85% 
20 30 27 19 30 6 11 123 85% 
21 29 29 18 30 9 14 129 89% 
22 30 30 14 30 9 14 127 88% 
23 24 25 20 28 7 9 113 78% 
24 30 24 17 30 4 5 110 76% 
25 21 23 17 29 3 7 100 69% 
26 29 26 18 30 6 12 121 83% 
27 18 22 16 27 4 5 92 63% 
28 30 30 24 30 9 13 136 94% 
29 30 30 26 30 9 12 137 94% 
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Table 4.1.1. shows that the total score percentages ranged from 63% to 97% 
correct. When raw scores for all test items were converted to overall percentages, 22 of 
the 29 subjects scored at 80% accuracy level or above. In other words seventy-six percent 
of the child subjects were able to get an overall score of 80% or better on all 145 
phonemic awareness tests on the ASLPAI. Further 12 subjects (or 41%) scored at the 
90% accuracy level or better. Thus more than one third of the subjects were able to 
perform all tasks at a high level of accuracy (90% or better). 
Results from separate subsections (i.e., a-f as listed on page 114 or phoneme 
identification, phoneme segmentation, etc.) of the ASLP AI will now be reported. 
4.1.2. Foundational ASL Phonemic Awareness Tasks (Phoneme Identification, 
Categorization and Differentiation) Across Three Phonological Parameters 
(Handshape, Location, and Movement) 
Results from the first nine tasks provided basic ASL phonological awareness data 
for each subject. These tasks evaluated each subject's awareness of the foundational 
phonological properties of ASL by assessing their ability to a) identify, b) categorize and 
c) differentiate phonemes. The nine tasks were grouped into 3 phonological parameters 
(i.e. Handshape (HS), Location (LOC) and Movement (MOV). Three subtasks were 
given for each parameter. The subtasks involved Identification (ID), Categorization 
(CAT), and Differentiation (DIF). For each parameter task set the total possible point 
value was 30. Thus for three parameters the total possible point value was 90. See Table 
4.1.2 for task description and point value. 
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Table 4.1.2. Overview of Basic Phonological Awareness Tests in the ASLP AI and 




















Differentiation Total possible 
(DIF) points 
10 points 30 
10 points 30 
10 points 30 
For each phonological parameter task set, recall that the subjects were required to 
identify a parameter (HS, LOC or MOV), categorize the specific phonological parameter 
across a set of similar prompts and differentiate between three prompts to indicate the 
prompt that was unlike the other two. 
The results of the tasks will now be reviewed by individual subject ability on each 
of the three phonological parameters. 
4.1.3. Overall results for Handshape Tasks (Identification, Categorization and 
Differentiation) 
In the first set of tasks the subject is assessed on his ability to understand 
"handshape". He is asked to identify (HS-ID) a handshape when given a picture prompt 
and corresponding chart with 12 handshapes (e.g. subject sees a picture of a fish and 
points to the Open-B handshape on the chart). In the second task he is given three signs 
with the same handshape and asked to provide the handshape that categorizes (HS-CA n 
all signs (e.g. CAT, INDIAN, SOON- F Handshape). Finally he is asked to differentiate 
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(HS-DIF) between three signs-two have the same handshape and one has a different 
handshape (e.g. MOTHER- 5 handshape, BIRD- G handshape, FARM-5 handshape). 
The following Table (4.1.3.) provides an overview of all subjects' performance on 
the Handshape tasks. The range of percentage scores was from 60% to 100% on all three 
subtests. Of 29 subjects only 5 scored below an 80% success rate when scores from all 
three tests were combined. Overall, a significant majority of subjects (83%) were able to 
perform remarkably well on the three tests of handshape phonemic awareness. Twelve 
subjects were able to achieve mastery (100% correct) on all three tests (i.e. all30 
questions answered correctly). 
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Table 4.1.3. Overall Results for Handshape Tasks (Identification, Categorization 
and Differentiation) 
Handshape- Handsbape- Handsbape- Raw Score 
Subject Identification Categorization Differentiation Total for Percentage 
Task(10 Task (10 Task (10 Handsbape score 
prompts) prompts) prompts) Tasks 
I 10 8 4 22 73% 
2 10 10 9 29 96% 
3 10 10 8 28 93% 
4 8 10 10 28 93% 
5 9 9 9 27 90% 
6 8 6 4 18 60% 
7 9 9 3 21 70% 
8 8 9 8 25 83% 
9 10 10 8 28 93% 
10 10 10 10 30 100% 
11 10 10 10 30 100% 
12 10 10 10 30 100% 
13 10 10 10 30 100% 
14 10 10 9 29 96% 
15 10 10 10 30 100% 
16 10 10 10 30 100% 
17 10 10 10 30 100% 
18 10 10 9 29 96% 
19 10 10 9 29 96% 
20 10 10 10 30 100% 
21 9 10 10 29 96% 
22 10 10 10 30 100% 
23 10 10 4 24 80% 
24 10 10 10 30 100% 
25 10 9 2 21 70% 
26 10 10 9 29 96% 
27 8 7 3 18 60% 
28 10 10 10 30 100% 
29 10 10 10 30 100% 
Table 4.1.4 presents the set of Hamlshape means for two subtasks-identification 
and categorization. Scores show no significant difference in difficulty. In the third 
subtask, when asked to differentiate (DIF) between three similar signs, results showed a 
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significant difference in performance among the three tasks (p= .002) for all subjects 
across age groups. Of the three Handshape subtasks, Differentiation is the most difficult 
to perform. 
Table 4.1.4. Comparison of Handshape Tasks-Identification, Categorization, 
Differentiation 
HS-ID (10 total points) 
HS-CAT (1 0 total points) 














4.1.4. Overall Results for Location Tasks (Identification, Categorization and 
Differentiation) 
For location tasks the subject is assessed on his ability to understand "location" as 
a phonological parameter. He is asked to identifY a location by pointing to a location on a 
doll after watching the signer on video make one sign (e.g. signer signs FATHER and 
subject points to the doll's forehead). In the second task he watches the signer provide 
three signs with the same location and asked to indicate where the sign is performed by 
pointing to the location on the doll which categorizes all signs made (e.g. BEE, DEAF, 
HOME - cheek). Then, he is asked to differentiate between three signs-two have the same 
location and one has a different location (e.g. WHITE-trunk, LIKE -trunk, AWFUL-
temple). Table 4.1.5. provides an overview of all subjects' performance on the Location 
tasks. 
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Table 4.1.5. Overall Results for Location Tasks (Identification, Categorization and 
Differentiation) 
Raw 
Location- Location- Location- Score 
Subject 
Identification Categorization Differentiation Total Percentage 
Task(10 Task(10 Task (10 for score 
prompts) prompts) prompts) Location 
Tasks 
1 10 10 2 22 73% 
2 10 10 9 29 97% 
3 10 10 9 29 97% 
4 10 10 10 30 100% 
5 10 10 9 29 97% 
6 10 10 1 23 77% 
7 10 10 2 23 77% 
8 10 10 3 30 100% 
9 10 9 4 24 80% 
10 10 10 5 30 100% 
11 10 10 10 30 100% 
12 10 10 10 30 100% 
13 10 10 10 30 100% 
14 10 10 10 30 100% 
15 10 10 10 30 100% 
16 10 10 10 30 100% 
17 10 10 9 29 97% 
18 10 10 9 29 97% 
19 10 10 5 25 83% 
20 10 10 7 27 90% 
21 10 10 9 29 97% 
22 10 10 10 30 100% 
23 10 10 5 25 83% 
24 10 10 4 24 80% 
25 10 10 3 23 77% 
26 10 10 6 26 87% 
27 8 10 4 22 73% 
28 10 10 10 30 100% 
29 10 10 10 30 100% 
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Table 4.1.5 indicates similar results for subject achievement on Location tasks 
when compared with the previous Handshapes tasks. Again only 5 subjects scored below 
the 80% combined score on all three tasks leaving the majority of subjects (i.e. 24/29 or 
83%) to complete the tasks with significant success. Twelve subjects were able to achieve 
mastery (100%) on all three tests (i.e. all30 questions answered correctly). 
Some differences are noted in comparing Handshape and Location combined 
scores. On the handshape tasks there was some variation of score amongst the three tasks. 
In Location almost all of the subjects (i.e. 27 of29 = 93%) were able to identify (LOC-
ID) and categorize (LOC-CAn with 100% accuracy. The third task, Differentiation, 
caused the widest variation in scores. Additionally, the range of percentage scores was 
narrower than those seen in the Handshape tests (i.e. 73% to 100%) on all three subtests. 
In the location tasks, the subtasks for identification and categorization showed no 
significant difference in difficulty (See Table 4.1.6.) This is comparable to the results of 
similar subtasks from the previous Handshape tasks. As with Handshape subtasks, the 
task of differentiating (DIF) a location showed a significant difference for all subjects. 
(p< .05). Differentiation continues to be the most difficult of the three phonological tasks 
Table 4.1.6.presented. 
Table 4.1.6. Mean Responses for aU Subjects on Three Tests of Location 
(Identification, Categorization and Differentiation) 
N 
All Subjects 29 
*p<.05 
LOC- Identification LOC-Categorization LOC- Differentiation 
Mean Mean Mean 
9.6 9.6 8.2* 
Total Score =30 (10 
points for each task) 
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4.1.5. Overall Results for Movement Tasks (Identification, Categorization and 
Differentiation) 
For the Movement subtasks, the subject is assessed on his ability to understand 
sign "movement" as a phonological parameter. He is asked to identify a movement by 
watching the video signer model a stimulus sign. Then the signer sequentially produces 
three more signs. The subject was then directed to identify by circling the sign in a 
booklet provided that has the same movement as the prompt (E.g. Prompt-BLACK: 
SUMMER, HORSE, BOY). In the second subtask the subject watches the signer produce 
three signs with the same movement and is asked to categorize the movement of all three 
signs by imitating the movement with two drumsticks (e.g. POPCORN, CAR, FIRE-
alternating, up and down movement). Finally he is asked to differentiate between three 
signs-two have the same movement and one has a different movement (e.g. PLEASE-
circular, SORRY -circular, HAPPY-double strike upwards). The subject indicated which 
sign was made with a different movement by circling the different sign picture on the test 
booklet provided. 
Table 4.1.7. provides an overview of all subjects' performance on the Movement 
tasks. On this task set several differences become apparent when analyzing the data. 
Individual subject scores on the combined three tests ranged from 23% to 93%. No child 
was able to achieve mastery (i.e. answering all30 questions correctly). Only 7 subjects 
scored above the 80% achievement rate on all three tasks. 
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Table 4.1.7. Overall Results for Movement Tasks (Identification, Categorization and 
Differentiation) 
Movement- Movement- Movement- Raw Score 
Overall 
Subject Identification Categorization Differentiation Total for Percentage Task(lO Task(lO Task(lO Movement 
prompts) prompts) prompts) Tasks score 
1 3 9 2 14 47% 
2 4 9 5 18 60% 
3 5 9 7 21 70% 
4 7 10 5 22 73% 
5 1 4 2 7 23% 
6 6 10 1 17 57% 
7 6 10 7 23 77% 
8 7 10 5 22 73% 
9 5 10 3 18 60% 
10 7 10 8 25 83% 
11 8 10 10 28 93% 
12 6 10 9 25 83% 
13 8 10 6 24 80% 
14 8 10 8 26 87% 
15 7 10 3 20 67% 
16 4 10 3 17 57% 
17 6 10 2 18 60% 
18 4 10 5 19 63% 
19 4 10 4 18 60% 
20 6 10 3 19 63% 
21 6 10 2 18 60% 
22 2 10 2 14 47% 
23 5 10 5 20 67% 
24 3 10 4 17 57% 
25 3 10 4 17 57% 
26 4 10 4 18 60% 
27 3 10 3 16 53% 
28 8 10 6 24 80% 
29 8 10 8 26 87% 
Clearly movement (specifically identification and differentiation) presented as the 
most difficult phonological parameter for which to manifest awareness across subjects. A 
wide variation of scores was evident in the tasks of identification and differentiation of 
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the movement parameter. However, with the exception of four subjecfs scores, every 
subject scored at the mastery level (100%) on the Movement Categorization task. 
Table 4.1.8 shows the mean and standard deviation scores for all subjects on the 
Movement tasks of identification, categorization and differentiation. 
Table 4.1.8. Mean and Standard Deviation for Movement Tasks (Identification, 


















4.1.6. Results for Phonological Blending, Segmentation and Change 
In the first set of tasks subjects were evaluated on their ability to perform basic 
phonemic awareness task of ASL. In the last set of three subtasks (i.e. d) blending e) 
segmentation f) change) each subjecf s ability to manipulate phonemic elements of ASL 
in a series of more complex tasks is evaluated. In these tasks subjects were required to 
use their knowledge of ASL phonemes to construct, compartmentalize or change a sign 
using a minimal pair. See Table 4.1.9. for the task and point values. 
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Table 4.1.9. Overview of Point Values for the Blending, Segmentation and Change 










Total possible points 
55 
4.1.7. Overall Results for the Phonological Blending Subtask 
In the Phonological Blending task subjects were given a handshape, shown a 
location and movement and then asked to blend the three elements together to form a 
sign. One point was given for each correct answer resulting in a total of 10 possible 
points for that subtask 
Table 4.1.1 0 provides the results of all subjects on the Phonological Blending 
subtask. In this table there is a wide variation of scores. Percentage correct on all ten 
questions ranged from 30% to 100%. Eighteen subjects completed the task at the 80% 
correct or higher accuracy level. 
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Table 4.1.10 Individual Subject Raw Scores and Percentage Corred on the 
Phonological Blending Subtask 
Phonological Blending 
Percentage corred on Subjed Subtask- Raw Scores 10 
Phonological Blending subtask points possible 
1 6 60% 
2 10 100% 
3 10 100% 
4 10 100% 
5 3 30% 
6 5 50% 
7 10 100% 
8 10 100% 
9 9 90% 
10 10 100% 
11 10 100% 
12 7 70% 
13 8 80% 
14 9 90% 
15 9 90% 
16 8 80% 
17 10 100% 
18 7 70% 
19 8 80% 
20 6 60% 
21 9 90% 
22 9 90% 
23 7 70% 
24 4 40% 
25 3 30% 
26 6 60% 
27 4 40% 
28 9 90% 
29 9 90% 
126 
4.1.8. Overall Results for the Phonological Segmentation Subtask 
In the Phonological Segmentation subtask, subjects were given a sign (e.g. 
MOTiffiR) and asked to deconstruct the sign and independently provide the segments 
required to construct that sign (e.g. handshape (5 handshape), location (chin) and 
movement (double tap). There were a total of ten prompts with 3 points possible for each 
question. This resulted in 30 possible points for this subtask. 
Table 4.1.11. provides all child subject results for the Phonological Segmentation 
task. On this task the percentage correct ranged from 93% to I 00%. All subjects were 
able to score at the 93% accuracy level or higher. Further, 23 of the 29 subjects (or 80% 
of the subjects) performed this task at the mastery level (100%). 
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Table 4.1.11 Individual Subject Raw Scores and Percentage Correct on the 
Phonological Segmentation Subtask 
PS- PS- PS- Total raw LOCATION MOVEMENT 
Subject HAND SHAPE raw score 10 score 30 Percentage raw score 10 raw score possible 10 possible possible score possible points 
points _points 
points 
1 10 9 9 28 93% 
2 10 10 10 30 100% 
3 10 10 10 30 100% 
4 10 10 10 30 100% 
5 10 10 9 29 97% 
6 10 10 10 30 100% 
7 10 10 10 30 100% 
8 10 10 10 30 100% 
9 10 9 10 29 97% 
10 10 10 10 30 100% 
11 10 10 10 30 100% 
12 10 10 10 30 100% 
13 10 10 10 30 100% 
14 10 10 10 30 100% 
15 10 10 10 30 100% 
16 10 10 10 30 100% 
17 10 10 10 30 100% 
18 10 10 10 30 100% 
19 10 10 10 30 100% 
20 10 10 10 30 100% 
21 10 10 10 30 100% 
22 10 10 10 30 100% 
23 10 10 8 28 93% 
24 10 10 10 30 100% 
25 10 10 9 29 97% 
26 10 10 10 30 100% 
27 9 9 9 27 90% 
28 10 10 10 30 100% 
29 10 10 10 30 100% 
On the Phonological Segmentation subtask all subjects were able to perform with 
a compelling evidence of comprehension. When compared to the previous task 
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(Phonological Blending) the task of deconstructing a sign appears to be easier than the 
construction of a sign when given the necessary components. This will be discussed 
further in the discussion section of this chapter. 
4.1.9. Overall Results for the Phonological Change Subtasks 
In the Phonological Change subtask, subjects were given a sign and directed to 
change only one phonemic element of the sign in order to change it into a new sign. 
There was a total of 15 possible points (5 for handshape changes, 5 for location changes, 
5 for movement changes). For example in the Phonological Change ofHandshape 
question subjects were shown the sign APPLE (handshape X, location-at side of mouth, 
movement- twist) and then directed to maintain the location (mouth) and movement 
(twist) but to change to a 1 handshape. Then were then directed to make the new sign and 
describe what it was. In this example the new sign would be CANDY. 
Table 4.1.12. provides all child subject results for the Phonological Change tasks. 
On this task the percentage correct ranged from 27% to 100% with only one subject 
achieving mastery level. Seventeen of 29 subjects were able to score at the 80% accuracy 
level on this subtask. 
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Table 4.1.12. Individual Subject Raw Scores and Percentage Correct on the 
Phonological Change Subtask 
Phonological Phonological Phonological Total raw Percentage 
Change- Change- Change- score for Score for 
Subject Handshape Location Movement phonological Total 
Total points Total points Total points = change Total subtask 
=5 =5 5 points= 15 
I 5 3 2 IO 67% 
2 4 3 4 11 73% 
3 5 4 4 13 87% 
4 5 5 5 I5 IOO% 
5 3 0 I 4 27% 
6 3 2 3 8 53% 
7 5 4 4 13 87% 
8 5 4 4 13 87% 
9 5 4 5 I4 93% 
IO 5 4 4 13 87% 
11 5 4 4 13 87% 
I2 4 4 3 11 73% 
13 5 4 5 I4 93% 
14 5 5 4 14 93% 
I5 5 5 4 I4 93% 
I6 4 3 3 IO 67% 
I7 5 4 4 13 87% 
I8 4 2 4 IO 67% 
I9 5 4 4 13 87% 
20 3 4 4 11 73% 
2I 4 5 5 14 93% 
22 5 5 4 I4 93% 
23 2 3 4 9 60% 
24 2 1 2 5 33% 
25 3 2 2 7 47% 
26 3 5 4 I2 80% 
27 2 1 2 5 33% 
28 4 4 5 13 87% 
29 4 3 5 12 80% 
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4.2.0. Section 2: Question 2- Effect of Age on Scores and Developmental Trends 
4.2.1. Differences in Age Group and Possible Developmental Patterns Manifested on 
theASLPAI 
Question #2 asked: If we compare performance of children between ages four and 
eight on the ASLP AI do we see any difference between age groups (younger vs. older) 
and/or do we see the emergence of specific developmental patterns? 
Table 4.2.1 and 4.2.2. provides an overview of the number of subjects in each of the 
five age groups and the number of subjects when divided into two groups 
(younger/older). 
Table 4.2.1 Individual Age Groups and Their Related Number of Subjects 
Age group 
Total# of subjects in age 
group 
4 year olds 
5 year olds 
6 year olds 









Table 4.2.2 Two Age Groups (Younger and Older) and Their Related Number of 
Subjects 
Age group Total #of subjects in age group 
4 to 5 11 
6 to 8 18 
TOTALS: 29 
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4.2.2 Differences Between Age Groups Across Nine Tasks 
A comparison by age across all basic nine phonological tasks (HS, LOC & MOV-
3 tasks per parameter) yielded the following results, provided in Table 4.2.3. The 
performance across the tasks is not affected by age since there is no significance 
difference. However, the Movement tasks (total possible points = 30) indicated a trend 
(p= .09). The mean score for younger subjects (17 .9) was considerably lower than the 
mean for older subjects (20. 7). However the SD (5.2) for the older group was quite a bit 
larger than the SD for the younger group (2.1 ). This suggests that the responses in the 
Movement Tasks were more varied for the older group of subjects. 
Table 4.2.3. A Comparison of Younger (Age 4-5) and Older (Age 6-8) Subjects 
Across the Basic Nine Phonological Tasks 





Category category Mean SD Mean SD 
Handshape 30 27.455 4.059 27.333 3.742 
Location 30 27.091 3.145 27.778 2.942 
Movement 30 17.909 2.071 20.778 5.163 
4.2.3 Task Difficulty, Analysis of Developmental Trends by Age 
In this section the three tasks subjects were asked to perform are evaluated to see 
if there are any differences by age groupings. The three tasks, Identification, 
Categorization and Differentiation, were situated in each of the phonological parameters 
being tested (i.e. Handshape, Location and Movement). There were a total of 30 possible 
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points for each task (e.g. 10 points for Handshape -Identification, 10 points for Location-
Identification, 10 points for Movement- Identification).An explanation of each task will 
be reviewed in the following sections. 
4.2.4. Task- Identification 
Figure 4.2.1 provides an illustration of the effect of age and difficulty that the task 
Identification had on the child subjects. Recall that for Identification subjects were asked 
to identify a Handshape, Location and Movement at various points of the test battery. 
Each phonological parameter (i.e .. HS-ID, LOC-ID, MOV -ID) consisted of 10 possible 
points. 
Figure 4.2.1 Comparison of Age on the Task of Identification Across Handshape, 







Age and Effect of Phonological 
Manipulation: Task Identification 
• 
HS LOC MOV 
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By reviewing Figure 4.2.1 it is evident that the task of "identification" was 
performed approximately at mastery level for all ages when identifying Handshape and 
Location. However when identifying Movement a marked decrease was consistently seen 
for all subjects with the exception of one age group (the 5 year olds). What might account 
for this discrepancy is unclear at the present time. In the next section (i.e. Section 3) 
analysis of the data is completed by looking at the factor of parental audiological status. 
One possible rationale for the above discrepancy might be that the majority of children in 
the 5 year old group have Deaf parents. However the opposite is in fact true. All of the 5 
year olds had hearing parents! Thus the fact that they were able to complete this task of 
identification in a phonological parameter that had given the other age groups difficulty is 
interesting. It is even more striking when one considers that other factors have 
considerable effects on language learning for this group of children (e.g. parent's signing 
a proficiency level, type of communication in school, age of onset of hearing loss, etc.). 
4.2.5. Task- Categorization 
Figure 4.2.2 provides an illustration of the effect of age and difficulty that the task 
categorization had on the child subjects. Recall that for Categorization subjects were 
asked to categorize a Handshape, Location and Movement across a set of three prompts 
at various points of the test battery. Each phonological parameter (i.e .. HS-CAT, LOC-
CAT, MOV-CAn consisted of 10 possible points. 
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Figure 4.2.2 Comparison of Age on the Task of Categorization Across Handshape, 
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Figure 4.2.2 illustrates a slightly larger variation in results across the ages. Recall 
that for each phonological parameter the total possible points were 10. All subjects 
regardless of age were able to perform almost at ceiling in categorizing locations. The 
task of categorizing handshape showed the biggest difference in means by age. However 
recall that there are only 10 prompts in each category and the differences are minimal 
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(between 9 answers correct and 10 as a mean for the group). In categorizing movements 
of signs 3 age groups were able to perform at ceiling level (i.e. ages 4, 6, 7). Interestingly 
the oldest age group in the sample (age 8) performed with the greatest amount of 
difficulty on this particular task. 
4.2.6. Task- Differentiation 
Figure 4.2.3 provides an illustration of the effect of age and difficulty that the task 
"differentiation" had on the child subjects. Recall that for Differentiation subjects were 
asked to differentiate the one of three prompts that was different (two remained the 
same): Handshape, Location and Movement across a set of three prompts at various 
points of the test battery. Each phonological parameter (i.e .. HS-DIF, LOC-DIF, MOV-
DIF) consisted of 10 possible points. 
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Figure 4.2.3 Comparison of Age on the Task of Differentiation Across Handshape, 












Age and Effect on Phonological Manipulation: Task-Differentiation 






'"· "' ~-···•c.,.-,,··~,,.,~ 
I 















~p·-·-· Age 4 Group l 
• • • Age 5 Group 
.....,_Age 6 Group 
__._Age 7 Group 
-+-Age 8 Group 
For the task of Differentiation, marked differences are noted for age group. 
Additionally it is clear that finding differences in movement was the most difficult 
parameter of all to complete. Table 4.2.4 presents the group means for each age group 
portrayed in the above figure (4.2.3). 
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Table 4.2.4 Group Means by Age for the Task of Differentiation of Handshape, 
Location and Movement 
N 
Handshape- Location- Movement-
Differentiation Differentiation Differentiation 
Age4 
6 8.7 7.5 2.8 
Group 
AgeS 
5 8.2 7 3.8 
Group 
Age6 
7 7 6.4 4.8 
Group 
Age7 
5 8.2 8.6 6.6 
Group 
Age8 
6 9.1 8.8 5.5 
GrouE 
N= total =10 total =10 total =10 
29 questions questions questions 
Given the group means in Table 4.2.4. it is clear that differentiating handshapes 
(range- 7 to 9.1 correct answers correct for all age groups) is somewhat easier than 
differentiating locations (range- 6.4 to 8.8 correct answers for all age groups). However 
differentiating movements is clearly difficult for all ages (range- 2.8 to 6.6 correct 
answers for all age groups). 
4.2. 7 Phonological Blending 
For the Phonological Blending task subjects were asked to construct a sign when 
given 3 ASL phonemes (handshape, location and movement). For example when given a 
handshape card (e.g. 8 handshape ), shown a location on the doll (trunk) and shown a 
movement trace with the pointers (pulling away from the chest) subjects were asked to 
blend the three components together to form a sign ("LIKE"). 
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Recall from Section 1 that the individual data showed a wide variation of scores 
on this task suggesting a difference in ability to perform this task. This task had a total of 
10 questions. Percentage correct on all ten questions ranged from 30% to 100%. Eighteen 
subjects (of 29 total) completed the task at the 80% correct or higher accuracy level. In 
Table 4.2.5. means for each age group is given. 
Table 4.2.5. Five Age Groups and Their Mean Response on the Phonological 
Blending Task 
Age 
Group N Group Mean 
4 year olds 6 7.3 
5 year olds 5 7.6 
6 yearolds 7 8 
7 year olds 5 7.2 
8 year olds 6 8.5 
Total= 29 Total questions =10 
Data from Table 4.2.5. suggests that the variations are related to individual scores 
rather than by specific ages. In other words no group showed a marked difference 
(despite the wide variation in scores) in performing this task. In general the ability to 
perform this particular task increased only slightly with age (with the exception of the 7 
year olds). 
4.2.8. Phonological Segmentation 
In the Phonological Segmentation Task, subjects watched a videotape of a Deaf 
adult producing a sign. The subject then indicated three things: I.) Handshape -by 
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pointing to the appropriate handshape on the handshape chart, 2.) Location -by pointing 
on the doll and 3.) Movement -by tracing the movement with one or two pointers. 
Recall from Section 1 in this chapter where individual responses were provided 
that 80% of the subjects (23/29) were able to perform this task the mastery or ceiling 
level (100%) correct). Only slight variations in ability were seen when looking at specific 
age groups. Table 4.2.6. provides this information. 




4 year olds 6 
5 year olds 5 
6 year olds 7 
7 year olds 5 











4.2.9. Phonological Change/Substitution 
In the Phonological Change/Substitution task subjects were given fifteen 
questions which had been grouped according to phonological components ( 5 questions 
for handshape, 5 for location and 5 for movement). For each trial the subject was given a 
sign and asked to substitute one parameter to form a new word. For example, the prompt 
is"APPLE". The subject is instructed to maintain the movement (twist) and location 
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(comer of mouth) and then given a handshape card showing the "1" _handshape. The 
subject then provides the new sign "CANDY''. 
In the Phonological Change/Substitution there was no significant difference when 
comparing the total ability to change a phoneme irrespective of phonological parameter 
across the two age groups. This suggests that age is not a factor in processing change 
when comparing two similar signs. See Table 4.2.7. 
Table 4.2. 7. Group Means and Standard Deviations for Two Age Groups on the 













However looking at total ability means for each age group while providing a 
mean score may not give a complete picture of what is happening. Table 4.2.8. provides 
an overview of how each age group functioned according to specific parameter changes 
(i.e. HS, LOC, MOV). 




Age Groups N 
Change- Change-
Change-Group Group 
Group Means Means Means 
4 year olds 6 3.7 4 3.8 
5 year olds 5 4 2.8 3 
6 yearolds 7 4 2.8 3 
7 year olds 5 4.2 3.8 3.8 
8 year olds 6 4.5 3.3 4 
Totals N=29 5 questions 5 questions 5 questions 
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By looking at the data presented in the table 4.2.8 one can see that there is a slight 
increase in ability to deal with a change in Handshape as the child ages. In contrast, the 
child's ability to deal with changing a phoneme of Location varies as the child ages. A 
change of phoneme in Movement shows a fairly consistent response across ages- with the 
exception of the oldest group (Age 8) doing slightly better. 
4.3.0. Section 3: Question 3- Effect of Parental Audiological Status by Child 
Subjects on the ASLP AI 
Question # 3 asked: If it is shown that deaf children do display various levels of 
phonemic awareness, are there correlations with other aspects of their circumstances; 
specifically, is there an effect of parents' audiological status? 
Table 4.3.1. provides an overview of the individual age groups and parent's 
audiological status for each. Table 4.3.2 provides the parental audiological status when 
all child subjects are split into two age groups. 
Table 4.3.1. Individual Age Groups, Related Subject Numbers and Parental 
Audiological Status 
Age Total# of subjects 
group in age group 
DCDP DCHP 
4 6 4 2 
5 5 0 5 
6 7 2 5 
7 5 2 3 
8 6 0 6 
TOTALS: 29 8 21 
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Table 4.3.2. Two Age Groups and the Audiological Status of Parent's Within Each 
Group 
Age by group N 
4 to 5 year olds 11 










4.3.1. Three Phonological Parameters and the Tasks Performed Under Each 
Category 
Subjects were asked to perform three tasks (i.e. identify, categorize and 
differentiate) in each of the basic ASL phonological parameters: Handshape, Location, 
Movement. 
4.3.2. Handshape 
Table 4.3.3 presents the means for each of the three tasks when comparing 
parental audiological status and age. 
Table 4.3.3 Group Means for 3 Tasks in the Handshape Parameter, Reported by 







Identification Categorization Differentiation 
4to 5 DCDP 4 9.75 10 9.75 
4to 5 DCHP 7 9.42 9.14 7.71 
6to 8 DCDP 4 9.75 9.75 8 
6 to 8 DCHP 14 9.64 9.64 8 
N= 10 questions 10 questions 10 questions 
29 total total total 
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Within the phonological dimension of Handshape, there was no significant difference in 
performance of the first thee subtasks between the scores of the children with Deaf 
parents and the children with hearing parents. 
4.3.3. Loeation 
Table 4.3.4 presents the means for Location tasks when separated by audiological 
status of the parents. When looking at the Location tasks, age as you recall showed no 
significant difference in task. However when analyzed by audiological status of parents, 
DCDP showed no differences when comparing responses across ID, CAT and DIF tasks. 
In contrast DCHP showed a significant difference (p< .05) in performance across the 
three tasks. Specifically, the DCHP are having difficulty with differentiation of location 
when given three prompts. 
Table 4.3.4.Comparison ofLoeation Tasks-ID, CAT, and DIF by Parent's 
Audiologieal Status 
N Identification Categorization Differentiation 
DCDP 8 9.8 9.9 8.8 
DCHP 21 9.6 9.4 7.9* 
ALL 29 9.6 9.6 8.2* 
*p<.05 Total Score =1 0 Total Score =10 Total Score =10 
4.3.4. Movement 
Table 4.3.5 shows the group means for raw scores on three subtasks in the 
Movement parameter. Movement tasks appear to be the most difficult phonological 
parameter when completing subtasks on Identification (ID), Categorization (CAT) and 
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Differentiation (DIF). Categorization appears to be the easiest task since movement 
across sign sets was easily identified. However, to identify which sign contains the 
movement given as a stimulus is a very difficult task. Additionally the scores on the 
subtasks suggest that choosing the item from three stimulus items [that has a different 
movement] proved to be difficult also. Movement is clearly the most difficult 
phonological parameter to manipulate. This remains true regardless of the audiological 
status of one's parents. 
Table 4.3.5. Comparison of Mean Responses of Movement Parameter Involving 
Three Tasks: ID, CAT, DIF for All Child Subjects and Grouped According to 
























4.3.5 Effect of Parental Audiological Status on Three Tasks Performed Under Each 
Phonological Parameter 
For each phonological parameter, subjects were asked to perform three tasks (i.e. 
identify, categorize and differentiate). 
4.3.6. Task- Identification 
Table 4.3.6 presents the means for the task of identification across the three 
phonological parameters and groups by age and parental audiological status. 
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Table 4.3.6 Phonological Task-Identification: Mean Raw Score for DCDP and 
DCHP for Two Age Groups 
Age Parentage N= Handshape Location Movement 
Grou~s 
4to 5 DCDP 4 9.75 10 5.5 
year olds 
DCHP 7 9.42 9.71 4.43 
6 to 8 DCDP 4 9.75 10 6 
year olds 
DCHP 14 9.64 10 5.5 
Total N=29 10 questions 10 questions 10 questions 
total total total 
The two groups, DCDP and DCHP are able to perform Identification tasks in the 
Handshape and Location categories almost at ceiling. However a difference is seen in the 
identification of movement. The ability to identify movement is significantly more 
difficult when compared to the identification and categorization tasks (t-test, p< .05). 
There is no difference between DCDP and DCHP in the ability to identify movement. 
4.3.7. Task- Categorization 
Table 4.3. 7. provides the means for the two groups of children on the 
Categorization task. All subjects regardless of age or parent audiological status performed 
almost at ceiling for each of the three parameters. Therefore, the task of "categorizing" 
across three parameters appears to be a relatively easy task. 
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Table 4.3. 7 Phonological Task-Categorization: Mean Raw Score for DCDP and 
DCHP for Two Age Groups 
Age Parentage N= HS LOC MOV 
Groues 
4toS DCDP 4 10 10 10 
DCHP 7 9.14 10 9.71 
6to8 DCDP 4 9.75 10 10 
DCHP 14 9.64 9.85 9.5 
Total =29 
Note: Perfect raw score for each task=10 
4.3.8. Task- Differentiation 
In direct contrast to the first two subtasks, the "Differentiation" subtask appears to 
be markedly more difficult regardless of the phonological parameter being measured. 
Table 4.3.8 shows the mean number correct by parentage groupings. Recall that the task 
of identifying a different handshape was not difficult. However, differentiating between 
locations or movements was more difficult for all subjects and identifying the different 
movement was the most difficult for all subjects. 
Table 4.3.8 Phonological Task-Differentiation: Mean Raw Score for DCDP and 
DCHP for 2 Age Groues 





























Figure 4.3.1 presents an overview of the different tasks when grouped by age and 
parents audiological status. 
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Figure 4.3.1 
Comparison of Difficulty on Differentiation Tasks Between DCDP and DCHP and 





Comparison of Difficulty on Differentiation 














DCDP DCHP DCDP DCHP 
4to 5 6to 8 
The results show that a hierarchy of phonological processing is present in Deaf 
children. The Handshape is the easiest to identify followed closely by Location. 
Movement is the most difficult phonological parameter to differentiate. Handshape and 
Location appear to be more salient than movement. 
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4.3.9. Effect of Parental Audiological Status on Three Remaining Tasks: 
Segmentation, Blending, and Change 
4.3.10. Phonological Segmentation 
In the phonological segmentation task there is no significant difference when 
comparing DCDP v. DCHP across all tasks. The DCDP perform in a similar manner 
when compared with DCHP. However, the DCDP present no difficulty with the entire 
task since they achieved perfect scores on all three components of the task (Identifying 
the HS, LOC and MOV for each sign). The DCHP performed with some errors yet still 
maintained mastery of the task (See Table 4.3.9) 
Table 4.3.9. Comparison of DCDP v. DCHP Mean Group Responses by All Child 














However when analyzing the specific parameters, there is a significant difference 
between the use of handshape and the use of movement in the phonological segmentation 
task in the DCHP. Again Movement becomes a difficult phonological component to 
process in context of parsing an entire sign. This appears to be age related since the 
younger DCHP account for the major differences in scores. (See Table 4.3.10) 
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Table 4.3.10. Comparison of Phonological Segmentation Task Responses-HS, LOC, 
MOV 
Parent status and Segmentation by Segmentation by Segmentation by 
age N Handshape Location Movement 
Deaf Parents, ages 
4-5 4 10 10 10 
Deaf Parents, ages 
6-8 4 10 10 10 
Hearing Parents, 4 
ages 4-5 9.857 9.714 9.714 
Hearing Parents, 14 
ages 6-8 10 9.9 9.793 
Total Score N=29 9.9* 9.897 9.793* 
Total Possible Total Possible Total Possible 
Score=10 Score=10 Score=10 
* p.< .05 
4.3.11. Phonological Blending 
Table 4.3.11 shows the mean scores for the subjects' ability to blend a single 
"sign" into three phonological parameters (i.e. handshape, location and movement). 
Results are grouped by age and parents audiological status. Age group or parentage 
showed no significant differences. 
Table 4.3.11 Phonological Manipulation Task-Blending: Mean Raw Score for 
DCDP and DCHP for Two Age Groups 
Age Group Parentage N= Phonological Blending 
4 to 5 year olds DCDP 4 7.75 
4 to 5 year olds DCHP 7 7.29 
6 to 8 year olds DCDP 4 9.25 
6 to 8 year olds DCHP 14 7.57 
N=29 Perfect raw score = 10 
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4.3.12. Phonological Change 
Completing an analysis of the three phonological parameters a significant 
difference appears. The DCHP scored significantly lower on the LOC task (see Table 
4.3.12) than the DCDP, suggesting that a change in location was more difficult for them 
to process than a change in HS or MOV. This is because there were only 5 test items in 
the Location Task and of those items, the ones that gave the DCHP children a more 
difficult time were those that were in neutral space rather than body anchored signs. 
However the Movement task approaches significance (p = .06) This demonstrates that 
within this task set Handshape was the easiest to discern, with Movement being more 
difficult and Location being the most difficult task in changing phonological parameters 
form one sign to another in minimal pairs. (See Table 4.3.12) 























4.4.0. Section 4: Question 4 Correlation Between ASL Phonological Knowledge 
and Formal Test of English Literacy 
Question #4 posed the following: is there a correlation between children's degree 
of phonological awareness of ASL and their performance on standardized measures of 
English reading ability? 
This section presents an analysis of the relationship between knowledge of 
phonological properties of ASL and reading skills in English. The nature of this study 
was to determine if deaf children have phonemic awareness of a visual language. To see 
if there was a correlation between phonemic awareness of ASL and ability to do well on 
an English literacy assessment, two nationally known, standardized tests of English 
receptive literacy skills were given to each subject. The test results will be provided in the 
first section and the discussion will follow in the second half of this section. 
4.4.1. Task- Formal English Tests 
The age range for child participants in this study was 4.0-8.0. Given the breadth of 
literacy experience between these ages it was necessary to ftnd two tests that would be 
used to evaluate the child's English receptive literacy skills. Child subjects that could not 
read independently were given the Test of Early Reading Ability 3-TERA (2001). Child 
subjects that could read independently were given the Peabody Individual Achievement 
test-Revised (PIA T -R) (See Table 4.4.1 for test and number of subjects' participation). 
On the PIA T each subject received six scores: raw scores, sub-test standard scores, 
composite quotient, percentile, age equivalent, and grade equivalencies. Norms are 
nationally standardized on hearing children. 
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4.4.2. ASL and Test of Early Reading Ability (TERA) 
This section describes the three test components of the TERA (Alphabet, Meaning & 
Conventions). 
The TERA Alphabet subtask requires the subject to: 
• Recognize print (differentiating letters form numbers or other symbols) 
• Naming printed letters 
• Identify words that start with the same letter 
• Identify basic sight word vocabulary 
The TERA Meaning subtask requires the subject to: 
• Aware of print-labels, signs, logos etc. 
• Relational vocabulary-identifies correct use of relational vocabulary 
• Words as labels-understands isolated word meanings 
• Relating sentences to pictures- uses sentences to correctly identify pictures 
• Story topics- Identifies correct topics of stories 
• Text prediction- uses text to predict next event 
• Text genre- understands the different uses of text 
• Cloze- selects correct word to complete sentences 
• Paragraph reading-reads and answers related questions 
• Paraphrasing and retelling- reads a story and retells or paraphrases it 
• Sentence combining-reads two sentences and constructs a sentence which combines 
both 
• Syntax and semantics-uses knowledge of syntax and semantics to correctly identify a 
well-formed sentence 
The TERA Conventions subtask requires the subject to: 
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• Differentiates between upper and lowercase alphabet letters 
• Book orientation-handles and identifies parts of a book appropriately 
• Punctuation-knows the function of punctuation; differentiates between correct and 
incorrect punctuation 
• Capitalization-Knows the function, differentiates between correct and incorrect 
capitalization 
• Spelling- differentiates between correct and incorrect punctuation 
4.4.3. Question 4- Results 
4.4.5. ASL and TERA Analysis 
The relationship between ASL overall score for the Basic Phonological Task (BPT) 
sets (HS, LOC, MOV) and the TERA, a measure of early (emergent) literacy reading 
level is presented in Table 4.4.2. The ASL BPT scores are significantly related to scores 
on the TERA Alphabet and the TERA meaning subtasks (p< .05) for the younger deaf 
children. 
Table 4.4.2 Correlation Matrix: The Relationship Between ASL Score 
and TERA Score 











Task (BPT) TERA TERA 
Total Score Alphabet Raw Conventions 
=90 Score Raw Score 











Table 4.4.3 presents the correlation between TERA subtasks and the ASL BPT 
subtasks. There is a significant correlation between all three subtasks in the TERA and 
the HS-ID (r = .6I, .43, .47) and HS-CAT subtasks (r = .79, .59, .59). The HS-ID subtask 
is related to alphabetic symbol memorization in terms of early reading. The deaf subjects 
in this study demonstrate that the more aware one is of identifying and categorizing 
handshapes the better the score on the TERA. Possible reasons for this correlation will be 
discussed below. (Correlations among subparts of the TERA were not considered.) 
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Table 4.4.4 presents the correlation between the TERA subtasks and the ASL 
subtask LOCATION. There is a significant relationship between LOC-ID and the TERA 
Conventions subtask. A significant relationship between LOC-DIF and the TERA 
alphabet subtask was identified. (When subjects performed at ceiling on a portion of the 
LOC tasks it was not possible to calculate the correlation for that cell.) 
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LOC LOC- LOC- Alphabet 
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1 ceiling 0.226 0.255 
















In Table 4.4.5. the correlation between the TERA subtasks and the ASL subtask 
Movement is presented. Movement appears not to be related to early reading skills as no 
significant correlation was found. 
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-0.03 -0.006 0.309 
-0.021 -0.133 0.258 
0.244 0.24 -0.018 
1 0.851 0.759 
1 0.635 
1 
Table 4.4.6 presents the correlation between the Phonological Combination 
Tasks-PCT (Blending, Segmentation and Change) and the TERA. There are two 
significant relationships among the subtasks. Phonological Segmentation is significantly 
156 
related to TERA Meaning. Phonological Change is also significantly related to the 
TERA Meaning subtest. For task requirements of the TERA Meaning subtest, the reader 
is referred to the previous explanation at the onset of this section. 
Table 4.4.6 Correlation Matrix: The Relationship Between Phonological 
Combination Tasks (PCT) and the TERA 
Phono Phono TERA TERA TERA 
Phono Blend Segmentation Change Alphabet Conventions Meaning 















*p < .05 
**p < .001 
0.247 
I 
0.303 O.I6I 0.247 0.198 
.847** 0.347 0.235 .458* 
I 0.387 0.265 .55* 
1 0.851 0.759 
1 0.635 
1 
Possible mechanisms underlying these correlations are discussed below. 
4.5.0. Section S: Discussion 
In this section each question will be discussed in turn. A summary of each 
question will be included. 
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4.5.1. Question 1- Discussion of Children's Phonemic Awareness of ASL 
Question 1 presented the basic query regarding deaf children and their phonemic 
awareness of ASL. The tasks were constructed to determine whether or not subjects were 
able to perform a range of phonemic awareness activities in a fashion parallel to that 
evidenced in hearing children tests of English phonological knowledge. The first set of 
activities required that subjects to show phonemic awareness of the basic ASL phonemes 
by completing tasks (i.e. identification, categorization, and differentiation) across the 
three major phonological parameters of ASL (i.e. Handshape, Location and Movement). 
The second set of tests required subjects to manipulate the phonemes in complex tasks 
which included the construction, segmentation and knowledge of minimal pairs to change 
stgns. 
The results from Question One show that subjects were able to perform 
phonological tasks and manipulations with an overall high rate of success. Seventy-six 
percent of the child subjects were able to get an overall score of 80% or better on all 145 
phonemic awareness tests on the ASLPAI. Further 12 subjects (or 41%) scored at the 
90% accuracy level or better. Thus more than one third of the subjects were able to 
perform all tasks at a high level of accuracy (90% or better). 
Analysis within the parameters and across tasks provided cues as to where the 
subjects had more difficulty in phonologically processing ASL. Linguistically speaking, 
all languages have degrees or levels of difficulty in the acquisition of phonemes or 
phonemic combinations in their own language. Similarly, we would expect to see deaf 
children showing a variety of results as difficulty of phonological manipulation increases. 
158 
When testing the Handshape and Location parameters, subjects were able to 
perform identification and categorization tasks with very few errors. Recall that these 
tasks were similar to asking a hearing child to identify an initial sound in a word (e.g. 
what sound does "apple" start with?) and categorizing similar sounds across a set of 
words (e.g. What sound do you hear in the beginning of these three words? baby-ball-
bat?). Deaf subjects were similarly asked to identify a handshape phoneme when shown a 
picture of an object (e.g. "5 handshape": TREE) and to categorize which handshape was 
used when three signs using the same handshape were given (e.g. "5 handshape": TREE, 
MOTHER, FARM). In general these are simple and straightforward assessments of 
salient parameters of the phonological system. Thus in ASL, Handshape and Location 
appear to pose no problems when students are asked to identify or categorize elements 
across signs. However, the task of differentiation showed a significance difference. 
In the Differentiation Task, subjects had to deconstruct the phonological 
parameters of a given sign, focus on one parameter (e.g. handshape) and then compare it 
across three stimuli to locate the one that did not match the other two. This was a multi-
step process that resulted in an increase in response errors. This task was clearly the most 
difficult across all parameters. 
The increase in errors might lie in the demands of the task. To clarify, on the task 
of "Differentiation" the subjects were given three signs. Within each sign were three 
basic phonemes (handshape, location, and movement). There is additional phoneme 
information which is not presented in this study which is also "attached" to each sign. For 
example orientation of the palm (where the palm is oriented in space-facing up, down, to 
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the side, etc.) is one phoneme that was not included in this study but is a requisite part of 
a sign. This is another "piece" of information which the subject had to ignore when 
attempting to differentiate the correct answer. Thus when presented with three signs, the 
subject had a minimum of 12 phonemes (4 of which occurred simultaneously with each 
sign) to either focus on or reject in an effort to find the answer he was looking for. 
When testing phonological elements in the Movement category, subjects had a 
more difficult time responding (when compared to Handshape and Location). In order to 
perform the Identification task subjects had to view a response and then pick which of 
three subsequent signs matched the initial sign prompt by circling a response in a test 
booklet. This Movement-Identity test construct might have added to subjects' difficulty 
with the task. When asked to identify phonemes in the Handshape and Location segments 
subjects were only given one stimulus (i.e. Which handshape or location corresponds to 
[a single prompt]?). Comparatively, when asked to identify movement the subjects were 
asked to perform a multi-step process in order to provide an answer. First they had to 
identify the movement from three parameters in a sign stimulus and then fmd the 
matching movement when given three more signs. Thus, future research in this area 
should explore a more task-reduced manner for identifying movement. 
Similarly when asked to differentiate Movement between three signs all subjects 
had a difficult time. This task was similar in construct with Movement Identification. 
Subjects were given three sequential signs and asked to choose the sign whose movement 
did not match the other two signs. As described previously, the task of differentiation was 
difficult for subjects across all three phonological parameters. 
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In contrast when asked to categorize movements across three signs the subjects 
performed much better than when asked to identify or differentiate. Presumably this 
would be related to the constancy of visual input across the stimulus. Recall that for this 
task the subjects are given three signs with similar movements (e.g. POPCORN, 
MAYBE, FIRE). It would appear then that it is easier for the eye to categorize 
similarities of movement across signs than to differentiate between stimuli. 
When asked to manipulate the phonemes in an effort to blend, segment or change 
a sign, no significant difference was found among subjects on their ability to perform 
these tasks. In the Phonological Blending task subjects were given three signs 
components (i.e. a specific handshape, indicated location and shown the movement) and 
asked to blend all parameters into one sign. This task was akin to asking a hearing child 
to produce a word when given its components sound parts. All subjects were able to 
perform this task with 95% accuracy. However when analyzing the specific parameters 
involved in the context of parsing an entire sign, movement again becomes the most 
difficult component to process. However, in this case the results appear to be age related 
since the younger DCHP accounted for the major differences in scores. 
In the Phonological Segmentation task subjects were able to divide a single sign · 
into its component parts. This is similar to asking a hearing child to provide the three 
sounds he hears in the word "dog". However there were two groups of subject who had 
more difficulty with segmenting when compared to blending phonemes. For the younger 
group (ages 4-5) the segmenting task was more difficult than the phonological blending 
task. The DCHP in the older group (ages 6-8) also had a more difficult time with this task 
161 
when compared to the blending task. This is somewhat of an anomaly considering the 
performance by the other child subjects. W\upon closer inspection of the data it becomes 
clear that only some of the children account for having problems. Overall, construction of 
a sign (when given the components) appears easier than deconstructing a whole sign into 
its parts. This is exactly what hearing children experience. Segmenting is 
developmentally easier than Blending tasks (Adams, 1990). 
In the Phonological Change task subjects were required to produce a new sign 
when one parameter was changed. In essence, this was a test of the subject's knowledge 
of minimal pairs. Age was not a factor in processing change across the parameters. 
However the DCHP performed significantly lower than the DCDP on the location task. 
Of the components measured in this task Handshape was the easiest to change, followed 
by movement. Location was the most difficult to change. 
An analysis of the Phonological Change task provides a possible answer to this 
seeming contradiction. In the previous tasks location was one part of a sign that had no 
other options other than static placement (e.g. forehead, cheek, neutral space, etc). 
However in the Phonological Change Task, when asked to change a location the 
orientation of the palm was also an unaccounted for factor which influenced the exact 
copy of a sign. For example, the subject was given the stimulus MOTHER ( 5 on the 
chin). Then he was given the "Y" handshape card and asked to keep the same location 
and movement but to make a new sign by changing the "5" handshape to the "Y'' 
handshape. The expected result was "WRONG" (Y on the chin). However many subjects 
replied with PIPE, which is also a "Y'' handshape on the chin. In truth PIPE was the 
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better answer since the orientation of the palm reflected the stimulus. Therefore since it 
was a better answer the subjects who answered "PIPE" were given credit for a correct 
answer. A further problem was the reduced number of prompts. Prior to this task each 
task had 10 test items. This time there were only 5 items as it was difficult to come up 
with 10 prompts for each category in the change test. Finally, another problem which 
might explain why Location was more difficult in this task was the fact that many of the 
subjects responded incorrectly when the prompt required a neutral space answer rather 
than a body anchored one (e.g. changing FEEL to PITY). 
4.5.2. Question 2- Discussion -Effect of Age on Scores and Developmental Trends 
When tested on the basic nine tests which encompass phonemic awareness of 
Handshape, Location and Movement while performing a series of three basic tasks (i.e. 
identification, categorization and differentiation) all subjects regardless of age performed 
in an approximately equivalent manner. Some differences in age performance were 
evident when the task became more complex. Phonemic requirements to blend, 
deconstruct or change a sign were somewhat more difficult for younger children. 
However this was not a general trend. There were some variations in scores that 
suggested younger children were able to perform these tasks like their older counterparts. 
The small number of children in each age group makes it difficult to make general 
comments regarding specific age-related trends. 
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For example in the Phonological Blending task, the younger children had more 
difficulty processing movement. However, recall that movement is the most difficult 
phonological parameter for all subjects throughout the tasks. 
4.5.3. Question 3- Discussion: Eft'eet of Parental Audiological Status by Child 
Subjects on the ASLP AI 
Overall audiological status of the parents had an effect on subjects' ability to 
respond for some tasks but not all. Interestingly DCDP and DCHP did not show a marked 
difference in their ability to correctly respond to the majority of prompts. This is an 
important insight into the functioning of children whose parents have not been language 
models for their children. This suggests that the DCHP is processing basic phonological 
information from ASLin a similar manner to the DCDP. 
There was little difference between the scores on the battery of tests on the 
ASLP AI when comparing deaf children with hearing parents (DCHP) and deaf children 
of Deaf parents (DCDP). This is an important finding which has distinct implications for 
the teaching of children who are deaf. If children with a significant hearing loss (severe to 
profound) are able to perform a variety of phonemic awareness task in ASL regardless of 
the linguistic input of the parent then this suggests that all deaf children have a robust 
ability to take in visual linguistic input in a signed modality and organize it according to 
highly specific parameters. This factor is even more compelling since the linguistic input 
of signed input DCHP often receive is often incomplete. This ability, which can be 
extrapolated on in the classroom by using an instructional approach that uses this vantage 
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point might provide the impetus for a needed paradigm change which effects the 
beginning instruction of literacy in the early years for deaf children. 
4.5.4. Question 4: Discussion Correlation Between ASL Phonological Knowledge 
and Formal Test of English Literacy 
Question 4 posed the possibility of a correlation between the children's degree of 
phonological awareness of ASL and their performance on standardized measures of 
English reading ability. 
For Question 4 subjects' responses on a formal English test were compared with 
the results of their ASL phonological testing to see if there was a correlation. Given the 
students' age ranges (4.0-8.0) two tests of English reading were necessary. Beginning 
readers took the TERA-3 while more experienced subjects took the PIAT-R. 
The subject's scores on the ASL Phonological tasks presented in this study 
correlated strongly with the overall results on the TERA. Comparisons of the scores on 
the three parameters, Handshape, Location and Movement all correlated positively with 
all three subtests on the TERA. In particular, there was a strong correlation effect for all 
three sub tests on the TERA and the HS-ID and HS-Cat tasks. 
What might account for the strength of the correlation between Handshape 
(Identification and Categorization) and the overall scores on the TERA? One possibility 
is that handshape represents phonemic parts which are directly paired with English 
alphabet letters. This pairing of the ASL and English might account for a correlation 
effect on how the deaf child is retaining information about handshapes and English 
letters. From these data it is clear that deaf children who were able to attain high scores 
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on Handshapes tasks (specifically Identification and Categorization) also did well on the 
TERA test. Thus it might be possible that the handshape tasks are related to alphabetic 
symbol memorization in terms of early reading. Chapter 5 and 6 (Study #2) will provide 
an investigation into what handshape represents for a deaf individual. 
Another significant relationship was seen between the LOC-ID task and the 
TERA Conventions subtask. Further Phonological Segmentation and Change showed a 
significant relationship with scores on the TERA Meaning subtest. Given these results it 
appears that the better the subject was at performing the basic ASL phonological tasks the 
better the score on the TERA. 
In contrast, the scores for the experienced readers who took the PIA T test showed 
no significant relationships. This suggests that as the relationship between knowledge of 
phonological components in ASL is primarily focused and needed in the emergent or 
beginning reading instruction of deaf children. However it is also possible that the small 
sample size had an effect on the outcome. Additionally the number ofDCDP taking the 
PIA Twas 2 while the number ofDCDP taking the TERA was 6. Whether or not this had 
an effect warrants further investigation. 
4.5.5. Chapter summary 
This chapter presented results and discussion from all testing sessions on the 
various phonological tasks of the American Sign Language Phonemic Awareness 
Inventory. Results showed that subjects were able to phonologically analyze ASL 
according to the various components. Additionally subjects had phonemic awareness to 
the degree that enabled them to manipulate phonemes in ASL by blending, segmenting, 
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and changing them to form or alter signs in a meaningful manner. ASL phonemic 
awareness tasks appear to have a distinct hierarchy of difficulty that closely resembles the 
phonological development abilities in hearing children. Tasks related to phoneme 
identification and comparison/contrast are easier to perform. More difficult tasks are 
blending followed by segmentation. One of the most difficult tasks was phonological 
change or differentiation. Correlation matrices indicated a positive correlation between 
the subject's phonemic awareness of ASL and the scores on an English literacy test. 
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CHAPTER FIVE- LITERATURE REVIEW AND METHODS FOR STUDY# 2 
After establishing the fact that deaf children have phonemic awareness of ASL in 
Study #1 (ASLPAI) of this dissertation, the purpose of Study #2 is to investigate whether 
or not one aspect of phonemic awareness, phonemic awareness of handshape, has any 
bearing on the initial stage of becoming literate in English- learning the English alphabet. 
Like the phonemic awareness of ASL studies, this topic has been largely unaddressed in 
the research literature. 
In this chapter a review of the problem and relevant literature will be provided. 
For sake of clarity some information from Chapter One will be restated. Hearing 
children's general development of the alphabet will be described in order to provide a 
foundation for why the Alphabetic Principle, (i.e. the association of English alphabetic 
letters with sounds) might produce initial confusion in deaf children. Then the deaf 
child's very different learning process of the alphabet will be compared. The construction 
and use of the Manual Alphabet will be described. Relevant research will be reviewed. 
Questions related to this study will be addressed. Finally, the methodology used to test 
subjects will be described. 
Overview 
In Chapter One of this dissertation, a basic literacy problem confronting deaf 
children was outlined. Deaf children are taught the letters of the alphabet in an effort to 
supply them with the fundamental tools they will need to encode and decode printed 
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English. However recall that the purpose of learning the letters of the alphabet for hearing 
children was to connect them to previously experienced sounds and then to an 
orthography in a full system of related use which is known as the Alphabetic Principle 
(Juel et al., 1986, Stanovich, & West 1989, Adams, 1990, Sulzby & Teale, 1991). 
Adopting this process but substituting the 26 handshapes of the Manual Alphabet for 
sounds would seem to be a parallel process for deaf learners of the English alphabet. 
However a major disconnect for deaf children becomes evident. If deaf children do not 
have the requisite store of sounds in their mental architecture how will the association of 
learning letters be effected? Further, since evidence has been provided that suggests deaf 
children (regardless of parents' audiological status) have a phonemic awareness of ASL 
(Study # 1 ), how might this affect matching English letters to Manual Alphabet 
handshapes? 
The next section will review the process which hearing children undergo in 
beginning literacy instruction. This process has direct bearing on this study since the 
majority of teachers of the deaf make adaptations to this process in an effort to replicate 
the literacy effects. However as will be delineated, the two strategies for associating a 
symbol with a phoneme (sound-based and visually-based) are not equivalent. 
Hearing Children and Alphabet Acquisition 
Hearing children learn to write along a developmental continuum. Beginning 
writing development is a natural extension of a language in which they have had five 
years of interactive participation in a variety oflinguistic settings (Chall, 1983, Adams 
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1990). Hearing children initiallyleam to read and write by activating a basic component 
of their language system, the phoneme, which is in tum connected to a printed symbol. 
Phonemes are the basic building blocks of the language. Phonemes are linked together to 
form morphemes which in tum will represent meaning in words. In this way, hearing 
children are able to independently encode entire original complete thoughts in writing 
before they have mastered the accepted conventions for spelling (Beers, 1980, Bean, 
1988, Treiman, 1993). However since there are 45 phonemes and only 26letters in the 
English alphabet, mismatches will occur as the hearing child begins to encode his 
thoughts into written form {Zutell, 1980, Gentry, 1982, Griffith, 1991). These 
mismatches are often evident in invented spellings of words. 
Invented spelling is defined as an attempt by beginning hearing writers to 
phonemically spell a word when the standard spelling is unknown. {e.g. "cat" =KT) 
{Gentry, 1982). Examining a child's invented spelling gives clues as to his development 
and control over the sound/symbol relationship. Thus, the child's writing provides the 
instructor with a window into the child's mental representations of sounds and letters. 
To begin the process of sound-symbol relationship, hearing children are able to 
learn the following equation very early: "A is for apple and B is for ball". Children 
integrate the connection between the letter A and the sound it represents. They are readily 
able to provide words that begin with the "A" sound from their linguistic repertoire, 
which has been practiced naturally for the previous five years. Thus the sound to symbol 
connection for hearing children is learned in a manner that takes advantage of their 
awareness of the sounds of English and allows them to bridge sound-to-symbol in a 
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cohesive and meaningful manner. Further, the arbitrary shape for each alphabetic letter in 
no way interferes with the hearing child's ability to connect sounds to symbols. In other 
words, the shape of a letter does not have any other association for the child besides its 
arbitrary connection to a sound-phoneme. This is not true for the deaf child, as will be 
shown below. Thus this fairly straightforward system of connecting sounds to symbol 
will form the basis for the rest of the child's writing life. He will use these symbols in the 
quest to become literate. 
When writing is taught to hearing children as a natural extension of their oral 
abilities development will typically proceed according to general stages of accepted 
orthographic representation (Routman, 1991). It is essential to note that the hearing child 
does not have to learn the grammar of English while simultaneously learning to write. 
He will ultimately rely on ordering his words according to the syntax he has been 
exposed to since birth. For the hearing child, learning to encode thought in writing 
proceeds through the following stages outlined by Routman (1991): 
Five Stages of Spelling Development 
Stage 1: Prephonemic (preschool/kindergarten)- the child scribbles and may form 
random strings of Alphabet letters 
Stage 2: Early Phonemic (kindergartenlfrrst grade)- The child attempts to use 
sound to symbol correspondence. They might use 2 or 3 letters to represent a 
word (i.e. NT for night) 
Stage 3: Phonetic spelling (kindergarten/first grade)- The child uses phonemic 
relationships to construct words (i.e. MI for my, AMNS for animals). 
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Stage 4: Transitional spelling (first through third grade)- The child continues to 
refine and develop internal rules to form words. However rules are not always 
consistent or correct. (i.e. NO for know, SNAPPE for snappy, LIF for life) 
Stage 5: Standard spelling (third to fourth grade)- The child is now able to employ 
correct spelling for most words. He will continue to refine this process through 
the next several years. 
In kindergarten, the hearing child is entrenched in the process of becoming a 
writer (Teale & Sulzby, 1989). At age five a hearing child enters kindergarten having 
heard most of the grammatical structures of English (Holdaway, 1979, Smith, 1982, 
Morrow, 1989, Strickland & Morrow, 1989). Further, he has heard words used literally, 
figuratively, and in multiple contexts. The extent of his receptive and sometimes 
expressive vocabulary ability is quite impressive. The most powerful tool he will learn to 
manipulate is the process of mapping phonemes onto appropriate graphemes (also known 
as the Alphabetic Principle) (Treiman, 1993). Classroom activities are generally centered 
on immersing children into this known language through spoken language: songs, nursery 
rhymes, reading stories, chants, choral readings, poems and a host of other language 
related activities. Thus, this initial critical bridging from thought to symbol is being 
reinforced throughout the day, everyday. 
Deaf Children and Alphabet Learning 
Deaf children are born into a world that is visual rather than auditory. Because of 
the child's visual orientation, English, a sound-based language, is inaccessible. Unlike 
the hearing child, five critical years typically pass without comprehensible access to 
English (Mayberry & Fischer, 1989, Mayberry & Eichen, 1991). 
The typical deaf child born to hearing parents (DCHP) will enter kindergarten at a 
distinct disadvantage. At age five, many deaf children have acquired minimal English 
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language skills (Hoffmeister, 1990, Lederberg, 1991). They have not yet mastered a 
language in the same manner as the hearing child who arrives at school with an intact and 
fully developed language (Schlesinger & Meadow 1972, Israelite, Ewoldt & Hoffmeister, 
1989, Goldin-Meadow & Mylander, 1990). 
As noted previously, Deaf children of Deaf parents (DCDP) enter kindergarten 
with a linguistic basis that is parallel to their hearing counterparts (Hoffmeister, 1978, 
Kourbetis, 1987). DCDP have grown up with a natural language (ASL) and arrive at 
kindergarten with intact language skills (Gale & Schick, 1995, Lane, Hoffmeister & 
Bahan, 1996). However their language -ASL- is generally not accommodated in the 
teaching of reading and writing English. (Lasasso,1978, Strong, 1988, Hoffmeister, 1990, 
Paul, 1990, Nover, 1993). 
As the deaf child begins to attempt to put his thoughts into print, he is not capable 
of activating a sound-to-symbol encoding process. The Deaf child's writing development 
is significantly constrained after the Stage One (prephonemic) from the previously 
outlined Spelling Stages by Routman (1991). Without control and the ability to employ 
the requisite Alphabetic Principle the subsequent developmental writing stages are 
precluded. Without a strategy to aid the transfer of thought to print, the process of 
learning to write then becomes tediously grounded in memorizing copious amounts of 
words by sight (Pehrsson, 1978, Coley & Bockmiller 1980, Akamatsu & Armour, 1987, 
Grushkin 1998). Furthermore, since the Deaf child has had minimal access to the syntax 
of English he must simultaneously learn how to order words. Lacking fundamental 
access to English and without the intervention of a strategy that takes advantage of visual 
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input, the deaf child faces an aggravating and frustrating lifelong struggle to become 
literate in English (Lederberg, 1991, Wood, 1991, Jamieson, 1995). 
This frustration which is commonly noted in deaf children (recall the 3-4th grade 
exiting reading level of average deaf seniors) is a phenomenon commonly referred to as 
the "Matthew Effect" (Walberg & Tsai, 1983). The "Matthew Effect," a term coined by 
Walberg and Tsai, refers to a parable in the Bible that states that ''the rich get richer and 
the poor get poorer''. In regards to reading achievement it means that the more 
opportunities a child has to read and desires to read the more adept he will become at the 
skill. In contrast children who do not read much or who have limited reading skills due to 
some problem often become frustrated with the literacy process and never attain reading 
fluency (Stanovich, 1986, Nagy, & Anderson, 1984). Unfortunately for many deaf 
children, the lack of control over the Alphabetic Principle creates a considerable burden 
for deaf children from the very beginning of their English literacy endeavors. 
Regardless, deaf children are expected to learn to write in much the same manner 
as a hearing child yet without the appropriate or basic abilities. Thus, at age five deaf 
children are confronted with an improbable and meaningless challenge- writing in a 
language they have not experienced. To complicate matters further there are not provided 
with a viable mediating system which might help them express their inner thoughts in 
writing. 
Typically, the preschool/kindergarten teacher of the deaf will use the alphabetic 
principle to teach writing without the aide of phonics. The teacher of the deaf has 
neglected the reason for teaching that "A is for apple": integration and application of 
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sound to symbol in beginning reading and writing. For the deaf child, the sound-to-
symbol connection will repeatedly fail. For the non-aural child, "A" has no connection to 
"apple". He has never heard the "sound" represented by an "A", never experienced it 
vocally in natural language and has not learned to connect the letter to the sound. Further 
he is not bombarded with sounds he can eventually classify as "A" sounds in his natural 
environment. Regardless, the majority of educational materials he uses will be based on 
this construct. 
To confront this problem the Manual Alphabet has been imported to represent the 
English alphabet and provide a means for spelling names and other terms not represented 
lexically in ASL. Thus an exact mapping process between alphabetic letter and a 
handshape seemed tenable to those who designed the Manual Alphabet. In a literal sense, 
the mapping process is one to one. Figure 5 .1.1 presents a comparison showing how the 
Alphabetic Principle is applied and the outcomes when applied to hearing and deaf 
children. 
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Figure 5.1.1 A Comparison of the Alphabetic Principle Teaching Construct and its 
Effect on Hearing and Deaf Children 
Phonemic level 
Hearing Child 
Hears all sounds in 




Learns to connect all 
sounds to 26 letters 
1 
Is able to employ sound-
symbol correspondence 
to read or write words he 
has in his mental lexicon 
Deaf Child 
Sees all handshapes 
in everyday visual language 
1 
Learns that some handshapes 
are presented as Manual 
AJphabethandshapes 
1 
Learns to connect some 
handshapes to 26 letters 
l 
Cannot employ handshape-
symbol correspondence for 
English literacy purposes. 
The child has no mental 
representation where 
the handshape combinations 
will relate to English words 
For the deaf child, the Manual AJphabet handshapes have a duality of meaning. 
For the deaf child who has learned the handshapes of the Manual AJphabet, a handshape 
can now be an English letter and/or a phonological member of ASL. Thus one handshape 
can be related to two languages. This is unlike the hearing child who learned a 1: 1 
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mapping process of sound to letter. This dual nature leads to the establishment of 
conflicting information as the deaf child attempts to learn the English alphabet. Why isn't 
the relationship between a Manual Handshape and an English letter learned as a simple 
1: 1 correspondence? An investigation of the phonological members of ASL is necessary 
to see how the Manual Alphabet was contrived and where confusion might originate. 
ASL Phonology and Construction of the Manual Alphabet 
Historical Framework 
In order to understand the conflicting information the deaf child confronts when 
learning the alphabet one must consider the purpose and actual construction of the 
Manual Alphabet. The earliest invention of the manual alphabet is attributed to Pedro 
Ponce de Leon and first published (in 1620) by Juan Pablo Bonet in a book entitled, " 
Simplification of Sounds and the Art ofTeaching the Dumb to Speak" (Van Cleve, 
1987). Bonet's published manual alphabet is the earliest recorded ancestor of the one-
handed alphabet used in the United States today. Though handshapes have changed many 
similarities remain (specifically the handshapes C, H, I, M, N, 0, V, Z). Van Cleve 
(1987) states the purpose of construction of a Manual Alphabet in the following: 
Manual alphabets are not naturally and spontaneously created by deaf people 
themselves, but are all the conscious inventions of hearing educators. They also 
differ from sign languages in that they are derivatives of written language, being 
systems ofhandshapes and movements that represent alphabetic symbols. These 
symbols usually suggest the shapes of capital letters in printed or handwritten 
form. They are mostly directly comparable with other symbol systems derived 
from written systems such as Morse code and Braille. (p.120-121). 
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The role of the Manual Alphabet has played a critical part in the education of the 
deaf since formal education began in the early 1800's in the US (Van Cleve, 1987). 
Bonet's book and subsequently the majority of educators thereafter concluded that the 
Manual Alphabet should be paired with letters as an initial way to bridge a visual 
language (sign) to the national spoken language in order to write. This simultaneous 
pairing of handshape to letter was intended to give the deaf child the necessary start to 
becoming literate in print. 
The intent of constructing a Manual Alphabet then was to provide deaf children 
with automatic access to a letter of the alphabet. The basic idea was that handshapes 
would represent (where possible) letters of the alphabet. What then in the construction 
process might cause a problem for very young deaf children who are ftrst learning to use 
this pairing as a bridge to writing? The choice of handshapes, as will be examined in the 
following section, will illuminate the problem. 
Examining the Construction of the Manual Alphabet 
Recall that in order to develop the English alphabet, 26 letters of arbitrary shapes 
were given names (i.e., A, B, C). The 26 letters exist as singular entities, devoid of 
extraneous or implied information such as we will see occurring in the construction of the 
Manual Alphabet. 
To construct the Manual Alphabet 26 handshapes were needed, one for each 
English alphabet letter. To obtain this set, ASL phonemes (handshapes), iconicity and 
invention were utilized. Like English alphabet letters, ASL handshapes are named. These 
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names however have either alphanumeric referents (e.g. the "C" handshape, the "5" 
handshape, etc.) or word labels (e.g. the "CLAW'' handshape, the BENT-V" handshape, 
etc.). In the majority of cases the handshape and name are completely arbitrary. However 
there are instances where the handshape's name is iconic in that it resembles a letter of 
the English alphabet. 
Of the 26 handshapes used in the Manual Alphabet most letter names are arbitrary 
in nature. Like phonemes and letters in English, the handshape generally does not 
resemble the letter. In other words, the "A" handshape does not visually replicate the 
letter "A" (See Figure 5.1.2). 
Figure 5. 1.2 Example of Arbitrary Naming of Handshapes 
(A) ~(F) ~(H) 
However, unlike English, there are instances where iconicity is exploited. The 
handshapes C, 0, L, V, and W do resemble the letter construction in print (See Figure 
5.1.3) 
Figure 5. 1. 3. Example of Iconic Naming of Handshapes 
g;(C) 
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Finally some handshapes were invented to complete the Manual Alphabet. These 
handshapes exist expressly for the purpose of linking handshapes to letters and are not 
commonly used as handshape members of ASL phonology. These handshapes include M 
and N. The handshapes J, and Z are actually movement variations of existing handshapes 
(the "I" handshape and the "1" handshape) 
Figure 5.1.4. Examples of Manual Alphabet Handshapes 
z 
t(Z) ~(J) 
Therefore, the Manual Alphabet, unlike the English alphabet, is comprised of 
remnants of information from a variety of sources. There are standard handshapes which 
are borrowed from phonological elements in ASL. Then there is another group of letters 
whose handshapes are iconic and resemble written English letters. Lastly there is a group 
ofhandshapes that were invented and do not belong to any language's phonological 
system. I will show that this combination of elements has an unexpected and heretofore 
unresearched deleterious effect on the expected learning of the alphabet for deaf children. 
Table 5.1.1. provides an overview of the 26letters of the English alphabet and the 
related Manual Alphabet and ASL handshape phonemes. 
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Table S.l.l. English Alphabetic Letters and Their Set Members According to 
English and ASL 
English Manual ASL English Manual ASL 
Alphabetic Alphabet Handshape Alphabetic Alphabet Handshape 
Letter Handshape Letter Handshape 
A yes yes N yes NO 
B yes yes 0 yes yes 
c yes yes p yes yes 
D yes yes Q yes yes 
E yes yes R yes yes 
F yes yes s yes yes 
G yes yes T yes yes 
H yes yes u yes yes 
I yes yes v yes yes 
J yes no ("I" HS) w yes yes 
K yes yes X yes yes 
L yes yes y yes yes 
M yes NO z yes no ("1" HS) 
From Table 5.1.1. it is evident that the deaf child will be asked to use some 
phonemes from ASL which he has had prior experience (but will be related to English) 
and to learn some new handshapes with which he has minimal to no prior experience and 
combine these into a whole that can then be related to an orthographic system that will 
eventually be used to represent his thoughts. 
Comprehending the overlay of ASL and Manual handshapes and their 
correspondence to the English alphabet can be perplexing for people who have not 
studied ASL linguistically. To reiterate, in ASL, each handshape is named (e.g. the "A" 
handshape, the "5" handshape, the "OPEN-A" handshape, etc.). The naming process, 
however, has contributed to the misunderstanding that English letters and handshapes are 
somehow synonymous while indeed they are not. The following example will provide an 
illustration. 
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Manual Alphabet Handshapes and Erroneous Pairings with English Words 
For the signing child the handshape used to make the sign for APPLE is an "X", 
not an "A" . Hence if the Deaf child is processing ASL as a visual language the 
phonological decision between English words and ASL signs becomes confounded. 
Conceivably, a child who is beginning to learn to associate letters with Manual Alphabet 
handshapes might assume that to print the word "apple" you would Write an "X" or at the 
very least start the word with that letter. He might assume this since he has a mental 
representation for "apple" and a sign that uses three basic phonological parameters to 
make that sign (APPLE = the "X" handshape, the side of the mouth location and the 
twist movement). It is reasonable then since Location and Movement have no symbols 
(i.e. alphabetic letters or Manual Alphabet handshapes) associated with them then the X 
handshape remains as the only definable segment of information which relates to the sign 
"APPLE". Further, the child is learning that handshapes have names and this "X" is one 
of the 26 handshapes that relate to English letters. Following this rationale, it would make 
absolute sense that if one wanted to spell "apple" in English it must start with the letter X. 
We will see that this is the case in the related research described later in this chapter. 
To summarize, the naming of ASL handshapes with English letter names causes 
confusion for deaf children and the teachers who instruct them. Therefore, the example of 
the "A Handshape" is actually a misnomer that misleads the user into assuming that the 
handshape and the alphabetic letter are synonymous. As was previously explained we can 
see that this is not necessarily the case. Thus a claim can be made that for the deaf child 
rather than starting the beginnings of words the handshape relates to one phonological 
feature of a sign which is sometimes overlapped with Manual Alphabet handshapes. Thus 
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for the deaf child it could be said that "A is for SORRY, WASH or TOGETHER" (See 
Figure 5.1.5). 
Figure 5.1.5 The ASL handshape "A" and Examples of Signs That Can be Made 
with it. 
ASL Haadshape: A SORRY WASH TOGETHER 
In contrast to the hearing child, the concomitant learning of alphabet letters 
related to "signs" already becomes confusing. Deaf children attempting to first 
understand how the alphabet of English works must discern that handshapes can relate to 
these new letters. But these handshapes already have meaning due to their phonological 
role in ASL. This can be a very confusing task. To further compound matters the initial 
letter of English words rarely match the related "sign" (See Figure 5.1.6). However there 
are times when the initial handshape does match the initial letter of a word! (See Figure 
5.1.7.) These cases will be delineated in depth in the next section. 
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Figure 5.1.6 Three Different ASL Signs and the Handshapes Used to Make the 
Sign. 
CAT KICK BIKE 
ASL Handsbape "F' ASL Handshape "B" ASL Handshape "S" 
To summarize, 85% of the Manual Alphabet handshape letters are also phonemes 
of ASL. Thus as a phoneme, a handshape can be combined with location and movement 
to construct limitless signs. It would be natural to conclude that for severely-to-
profoundly deaf children the handshape "A" represents very few signs for which the 
corresponding English word starts with the English letter "A" (as in "alligator"). 
Manual Alphabet Handshapes and Initialized Letter Pairings with English Words 
However there are instances where the handshape used to make the sign does 
correspond to the first letter of the English word. While this is not exactly analogous to 
sound-symbol correspondences that hearing children utilize there are some instances 
where a sign-to Manual Alphabet handshape-to English letter is evident. There are five 
basic categories where the handshape "name" (i.e. the "A" handshape, the "L" 
handshape, etc.) occasionally corresponds to the initial letter of an English word. The five 
categories are: 
1.) Name signs and proper names, 
184 
2.) Color words, 
3.) Days of the Week/Months of the Year, 
4.) Lexical borrowing from English (i.e. loan signs, fingerspelling) 
5.) Coincidental Symmetry (See Figure 5.1.6) 
The direct match of handshape to an initial English letter is primarily seen in 
name signs of the Deaf community in the U.S. It is also probably the first time the deaf 
child will experience (albeit an unconsciously comprehended relationship) the direct 
match of Manual Alphabet letter to English word. Name signs are commonly but not 
exclusively constructed by taking the first letter of a person's name and placing it in a 
specific location such as the chin. Thus a name such as "Bob" might be made by taking 
the "B" handshape and placing it on the heart1• In this case, the handshape and initial 
letter of the English word do have a direct correspondence. Additionally some proper 
names, such as a city or country use the initial letter of the name to make the sign for that 
place (e.g. BOSTON is made with the "B" handshape). However as was mentioned this is 
not exclusive construction. For example, Pittsburgh (the city) and Maine (the state) are 
made with an "F" handshape. 
Additionally several color signs are constructed by taking the frrst letter of the 
color (e.g. "p" in the word "PINK") and using the "P" handshape in neutral space to 
make the sign for the color. Color words that use this construct are: YELLOW, BLUE, 
BROWN, GREEN, TAN, PINK, and PURPLE. 
1 However specific rules govern the formation of ASL name signs. For further reading on this topic the 
reader is referred to SupaUa (1992). 
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Days of the week and months of the year also commonly take the first letter of 
the English word and use that handshape to make the sign. Thus words such as Monday, 
Tuesday, September, December follow this construct. However there are exceptions. In 
the days of the week two days begin with "T'' letters (i.e. Tuesday and Thursday) and 
thus a distinction must be made. Therefore, since Tuesday is signed with a "T'' handshape 
the sign for Thursday must be a different handshape. Similarly, the months of the year are 
commonly fingerspelled now to differentiate between those months that begin with the 
same initial letter (June, July, and January). 
Lexical borrowing in ASL comprises a group of signs that use a direct 
correspondence to the beginning English letter of a printed word. These signs are known 
as initialized signs and have undergone linguistic changes which result in acceptable 
inclusion into ASL (Battison, 1978). One example of this type of lexical borrowing is 
seen in the sign "AUNT'' which uses the handshape "A" to make the sign. In this 
category fully fmgerspelled words "borrowed" from English would also be included 
(e.g." EMAIL"). Loan signs which use all or part of the fmgerspelled letters are another 
subcategory. A loan sign such as #B-A-N-K commonly drops the middle two letters 
resulting in a quicker fingerspelled version (e.g. B-K). In all cases, the handshape 
matches the initial English letter of the printed word. 
I am calling the final category of Manual Alphabet handshapes that match the 
beginning letter of an English word "Coincidental Symmetry". This is a new term 
presented here. This category accounts for a group of signs where the handshape used 
corresponds to the first letter of the English word. However this happens as a coincidence 
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and is not meant to be phonemically based (in ASL or English). For example, a sign such 
as "CHOKE" is made by placing two "C" handshapes on the neck. Other examples 
would include CUP (made with the "C" handshape ), HORSE (made with the "H" 
handshape) and SHOE (made with the "S" handshape). While generally unimportant in 
the scheme of linguistics, signs and their related English words have significant bearings 
educationally. These words when combined with the other four previously mentioned 
categories of 1: 1 matching (of Manual Alphabet handshape and beginning letter of an 
English word) can be used to make a beginning handshape to English letter association 
that has never before been used in educational settings for deaf children. This will be 
discussed in the conclusion section of this dissertation (Chapter 7) 
Figure 5.1.7. Examples of Manual Alphabet Handshapes Whose English Letter 




ASL Handshape .. N" ASL Handshape ••o,. 
t7:7) 
SATURDAY ~ 
ASL Handshape .. S,. 
In summary, given the construction of the Manual Alphabet and its eclectic 
representations a dilemma becomes conspicuous. Deaf children are initially taught to 
write using a symbol system which has little intrinsic meaning for them and worse 
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confounding phonological features. They are expected to make connections between 
letters, signs and words using a 1 : 1 relationship built on conflicting information (between 
handshapes and letters) and then to extrapolate them into an autonomous writing process. 
It would appear then that the conventional presentation of the Manual Alphabet might be 
a barrier rather than a gateway to literacy development. 
As was previously discussed, in school, the general presentation of the Manual 
Alphabet shows a handshape, an English word that starts with the Manual Alphabet 
letter, the sign for the word and/or a picture of that word. In most cases the handshape 
and English word have absolutely no meaningful connection for the deaf child (e.g. 
Manual Alphabet letter "F", English word ''fish", sign for FISH- which is made with the 
"B" handshape). No regard has been given to ensure that the Manual Alphabet letter 
matches the initial letter of the English word (e.g. Manual Alphabet letter "F", English 
word "fruit", sign for FRUIT- which is made with the "F" handshape) to help the child 
make the necessary connection between the three elements. The child is ultimately left on 
his own to extrapolate the reasoning behind why Manual Alphabet handshapes and 
English letters at the beginning of words "match" and sometimes they don't. Thus the 
deaf child is expected to develop a fundamental skill for reading and writing in English 
from contradicting and nonrepresentational symbols. 
Related Literature 
Young deaf children's writing is typically assessed as if they had the same access 
to English as their hearing peers. Deaf children, because of their natural proclivity 
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towards visual rather than auditory input, are perceived as functioning more like second 
language learners of English. The following section will focus on the findings of early 
literacy development of other second language learners of spoken and written English. 
Then the evidence from a few studies, which investigated the role of fmgerspelling and 
deaf children, will be reviewed. 
Evidence from Bilingual Children -Transfer of Skills from Ll to L2 
It is proposed that hearing bilingual or ESL children go through identifiable and 
similar stages to those outlined previously (i.e. the Five Stages of Spelling 
Development)(Lay, 1982, Ezer, 1990, Homza, 1995). Many studies on hearing children 
who are learning to write in English as a second language reveal that these second 
language learners use structural and phonemic elements of their first language to help 
them make sense of the second language (Cummins, 1986). For a short time, Lt is 
manifested in the original writing samples of these bilingual children. Evidence from L1 
in L2 writing production may be manifested as phonological, morphological or syntax 
inclusions from the L1• The initial attempts at writing represent only a brief time, serve as 
a "holding space" (or a means for writing their thoughts in L 1 rather than deleting a 
thought) , and are integral to their ability to make sense of print in English 
Lay (1982) found that bilingual Chinese-English children took advantage of their 
first language to aid them in the process ofwriting in L2. Homza (1995) found elements 
of L1 in the L2 writings of her Spanish-English students. Ezer (1990) completed a case 
study on the development of written English in a 12 year old hearing native child speaker 
of Hebrew who was learning English as a second language. The author provides 
evidence that the natural development of the child's English writing was influenced by 
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the Lt, Hebrew. She found that the child's written English production proceeded through 
all five stages of early writing (i.e. from scribbling to traditional spelling). Like 
monolingual English writers, his invented spelling took advantage of the English 
phonetics system. For example, since diphthongs are rare in Hebrew, the child's writing 
reflected single vowels for words with diphthongs. For a short span of time, the child 
used capitalization randomly in his writing. The author concluded that this was because 
there are no capitals in cursive Hebrew. 
In a similar vein, Rhodes & Nathanson-Meja (1992) found that native Spanish-
speaking children who learn English as a second language used invented spelling as they 
proceeded through the stages of writing. Of particular interest to this current research are 
the examples of invented spelling they used. English speakers' emergent writing consists 
primarily of the use of consonants and the general omission of vowels in the phonetic 
stage of writing. In contrast, the Spanish subjects used more vowels (rather than 
consonants) to encode words in the phonetic stage of writing. This was due to the heavy 
emphasis of vowel production in Spanish which initially seems to be more influential as 
Spanish children are beginning to write. For example, beginning written words were 
constructed using primarily vowels. In both cases the child is relying on the most salient 
phonological characteristic available to him. 
FingerspeUing Research and Deaf Children 
Research involving analysis of fmgerspelling and Manual Alphabet acquisition is 
very rare. However, two studies have direct bearing on this dissertation. 
Padden (1991) investigated deaf children of deaf parents fingerspelling 
acquisition between the ages of 2.1-4.9 years. She found that, when asked to fingerspell 
specific words, young deaf children had an awareness of the correspondence between 
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initialized signs (e.g. sign names) and the English word. Some children were able to 
fmgerspell the first letter (or few letters) of a person's sign name since the sign name 
typically uses the handshape associated with the initial letter ofthe person's name. For 
example, a name such as Patty might be constructed by taking the "P" handshape and 
placing it over the heart. Thus when asked to fingerspell "PATTY'' the deaf child can 
take the "P" and use it as a beginning letter in order to spell the name. By extrapolating 
this concept, the deaf children in this study reasonably assumed when fingerspelling any 
English word one would use the handshape used in producing the ASL sign to begin 
spelling the word. 
In one interesting example a child was asked to fingerspell the word ''tree". Recall 
that these students are generally preschoolers. The child then began to try and spell the 
word ''tree" by first using the "5" handshape. The "5" handshape is the one used to make 
the ASL sign for TREE. Thus the children in this study were aware that the handshape is 
somehow related to the word, however, it is inconsistent in actual usage. 
Schleper (1992) studied the spelling strategies of young deaf children and 
concluded that deaf children use a variety of strategies that are visual rather than 
auditorially based. In his research, Schleper observed the various ways deaf children 
would encode an English word when they were unsure of its spelling. He outlined four 
major methods for deaf children's attempts at writing an English word: Tactile 
("sounding" out a word in the mouth), Visual (words resemble the way an English word 
is supposed to look in print, thus for CAT a deaf child may write CAL), Kinesthetic (how 
a word looks and feels when fingerspelled), and handshape (the relationship between the 
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English word and the ASL sign used to produce it). The fourth method is similar to what 
was observed in pilot research for this dissertation (Di Perri, 1997). Schleper observed 
that some deaf students would use a handshape to represent a word when the English 
spelling was unknown. Thus for the word "cat" one deaf child wrote "F" which is the 
handshape one would use to produce the ASL sign CAT. 
Summary of the Literature Review: 
Evidence from previous research and findings from the first portion of this 
dissertation suggest that for severely-to-profoundly deaf children, the mapping of the 
Manual Alphabet to English letters might not be as comprehensive and straightforward a 
process as originally intended by educators. Further, the evidence gleaned from research 
into the deaf individual's phonological processing suggests that instruction should be 
visually rather auditorially rooted. Therefore, when deaf children use the alphabet it 
appears that something is occurring at a phonemic level that requires investigation to 
explicate. 
The purpose of Study# 2 is to investigate the young deaf child's referential 
understanding of the English alphabet, particularly with regard to the role played by the 
Manual Alphabet handshapes. This requires that we investigate the ways that those 
handshapes prompt deaf children to retrieve words from their mental lexicon, and that we 
investigate the degree to which those handshapes may evoke English words whose 
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spelling corresponds to the Manual Alphabet handshape-letter pairings. Therefore for 
Study #2 the following questions will be addressed: 
Study Two Questions 
1. What lexical connections do single handshapes represent for deaf children? 
a. Handshape-30 Task (HS-30) -When given an ASL handshape prompt is there a 
difference in the number of lexical items produced depending on the categorization 
ofhandshape? (In other words, when handshapes are categorized according to 
linguistic and formational properties: Basic ASL phonemes, handshapes that could be 
either Manual Alphabet letters or ASL phonemes, iconic handshapes?). 
b.) Does age make a difference in responses? 
c.) Does parent audiological status make a difference in responses? 
2. What is the distribution of responses in regards to word classes? Will the responses be 
primarily verbs, nouns, or equally represented among the types of possible classes of 
words? 
3. When given a Manual Alphabet handshape prompt (Handshape-20 Task) will the 
subject process that prompt as in relation to its English letter or as a phoneme of ASL to 
retrieve a lexical item? 
4. What are the trends, patterns or variations in individual responses produced by the 
child and adult subjects on the Handshape-30 (HS-30) task? 
5. Is there a correlation between a deaf child's lexical production when given a 
handshape prompt in ASL and English ability? 
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Methodology for Study #2 
Participants and Setting 
Two groups of subjects were studied: deaf children and deaf adults. The children ranged 
in age from 4-8. Child subjects were tested at their schools while the adults were tested 
by individual appointment. 
Deaf Child Subjects 
The population pool of child subjects was comprised of students from schools or 
programs for the Deaf and hard-of-hearing in Massachusetts, Maryland and 
Pennsylvania. Schools and programs for the Deaf in this study stated that they use ASL, 
or Total Communication (Manually Coded English, (MCE) or Pidgin Sign English 
(PSE)-a form of contact signing) for instruction. Twenty-nine students were used as the 
subject pool. The student subjects were four to eight years of age with no other 
debilitating factors. Eight subjects had Deaf Parents (DCDP) and 21 subjects had hearing 
parents (DCHP) (See Table 5.2.1). 
Table 5.2.1. Child Subjects Grouped According to Age and Parent audiological 
Status 
Age DCDP DCHP 
Four 4 2 
Five 0 5 
Six 2 5 
Seven 2 3 
Eight 0 6 
Totals 8 21 
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Deaf Adult Subjects 
Seventeen Deaf adult subjects comprise this group. The group consists of ten Deaf adults 
who are native users of ASL or Deaf Adults of Deaf Parents (DADP) and seven Deaf 
adults who have hearing parents and learned ASL later (or Deaf Adults of Hearing 
Parents-DAHP). (See Table 5.2.2.) 














To test the subjects' ability to recall and equate lexical items from their mental 
repertoire to a prompt, a set of 30 handshape cards were chosen. Thirty ASL Handshape 
Cards were selected from The American Sign Language Handshape Game Cards, 
published by Dawn Sign Press (Bahan & Paul, 1991). 
2. Video Camera (VHS format) 
3. Small private testing room 
The Handshape-30 Task (H8-30)- Rationale and Description 
For this task 30 handshape cards representing ASL handshapes were selected 
from the Dawn Sign Press, American Sign Language Handshape cards packet (Bahan 
&Paul, 1991). 
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Rationale for Choosing the Thirty Prompts in the HS-30 Task 
If teachers of the deaf are relying on the relationship between handshapes and 
English letters to build beginning literacy skills in English then it is important that we 
understand what handshape represents in relations to signs, words, etc to the child. One 
way to gain insight into this is by providing the subject with a handshape prompt, asking 
for a related lexical response and imposing a time limit. We can then analyze the 
production of responses according to number and type. In order to evaluate these basic 
questions 30 handshapes were chosen and divided into three categories. The handshapes 
that were chosen represent a combination of ASL phonemes and Manual Alphabet letters 
used to represent English letters. 
The handshapes that were chosen are all members of ASL handshapes with one 
exception. The handshape ''N" was solely created for the purpose of inclusion in the 
Manual Alphabet and not an ASL phoneme. Additionally of the 30 handshapes 20 were 
also members of the Manual Alphabet and have a seemingly direct connection to English 
letters. 
The thirty handshapes prompts were specifically chosen and used for two 
purposes. The first purpose was to see the overall number of lexical responses I could get 
using these specific prompts. In other words, just as with English letters, are there some 
handshapes that would account for higher frequency response rates? The second purpose 
was to ensure that subjects were not misled into assuming that I was looking for only 
English type answers. Therefore instead of simply using the 26 ManUal Alphabet 
handshapes only 20 were used. The additional ten prompts (resulting in a total of 30 for 
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the entire task) were only ASL phonemes. Thus no English word could have been 
produced when viewing these handshapes (see Table 5.2.3. ASL category). 
The HS-30 test items include three groups often prompts each (See Table 5.2.3.) 
Thus the 30 handshapes were categorized according to three distinctive features: 
• the English Category- Iconic2 and Marked Handshapes, 
• the ASL Category -ASL handshapes 
• the MIX category-ASL or English ("Manual Alphabet") handshapes. 
In the first category the handshape prompts in the English category were chosen 
for how closely they were related to English. Some of the handshapes, while still 
considered ASL handshapes, were chosen because of their iconic value. These 
handshapes look like letters of the alphabet (e.g. C, L, 0, V, Z, J). Three prompts are also 
considered ASL handshapes but are primarily used for fingerspelling (e.g. D, E, T). The 
remaining handshape (i.e. ''N" handshape) was invented for the primary purpose of 
linking a handshape with a letter and is not an ASL handshape. Despite the name of the 
category 9 of the 10 "English" handshapes are still considered ASL handshapes. Thus a 
child viewing the handshape could reasonably come up with an ASL lexical response. 
However students could also come up with English lexical responses given the strong 
visual link to the letter. Only one handshape would preclude an ASL-like response (theN 
handshape ). 
2 Iconic handshape: This refers to the concept that a "C" handshape looks like a printed "C", a "L" 
handshape looks like a printed "L" and so on. 
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In the second category (ASL) handshapes have no correspondence to English are 
grouped together. Thus when given a prompt such as this there is no way a student could 
obtain an English response. These handshapes include: 1, 3, 4, 5, OPEN-A, OPEN-B, 
OPEN-8, BENT-5, BABY-0, BENT-V (ASL Category). 
The third category (MIX) includes handshapes which could be categorized as a 
phoneme of ASL or perceived as an English letter. These handshapes include: A, S, B, F, 
G, U, V, W, X, Y (MIX Category). 
Table 5.2.3. Three Categories of Handshape Prompts in the Handshape-30 Task 
Category Category Description Number of Constituents 
Name J!rOmJ!ts 
Iconic and Marked 
Handshapes. These 
handshapes "look like" 
English English letters, 
primarily used for 10 C, L,O,D, E, P, Z, J, T, N 
fingerspelling or 
initialized words or 
was artificially 
invented to complete 
the Manual Alphabet. 
Core unmarked ASL 
handshapes. These 10 1, 3, 4, 5, OPEN-A, OPEN-B, 
ASL handshapes have no OPEN-8, BENT-5, BABY-0, 
correspondence to BENT-V 
English letters. 
Either ASL or English 
("Manual Alphabet") 
MIX handshapes. The 10 A, S, B, F, G, U, V, W, X, Y 
handshape can be 
categorized as either a 
phoneme of ASL or a 
Manual Alphabet 
handshape related to 
English letter 
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Explanation of Difference Between HS-30 and HS-20 Tasks 
For some of the analysis (answers to Question #3) in Chapter 6 the reader will see 
data for only 20 prompts. This is because of the total 30 prompts only 20 could be viewed 
as members of either ASL or English (i.e. A, S, B, F, G, U, V, W, X, Y, C, L, 0, D, E, P, 
Z, J, T, N). The 20 prompts are a combination of the MIX and English categories. Thus 
when Question # 3 is analyzed (i.e. When given a Manual Alphabet handshape prompt 
will the subject process that prompt as in relation to its English letter or as a phoneme of 
ASL to retrieve a lexical item?) only 20 of the 30 prompts will be used. The remaining 
ten prompts were purely ASL phonemes and unrelated in any way to English (i.e. 1, 3, 4, 
5, OPEN-A, OPEN-B, OPEN-8, BENT-5, BABY-0, BENT-V). 
Order of Prompt Viewing 
Once the set of thirty cards was chosen they were placed in a box. Each card was 
drawn out randomly and assigned a number for presentation to the subjects. Choosing 
cards in a random fashion ensured that there was no way for the evaluator to somehow 
influence or prime the subject's responses. The randomized order follows: S, 0, 1, V, 
B, D, W, 4, C, A, 3, L, U, 5, E, G, OPEN-8, P, B, BENT-S, Z, F, BABY-0, J, X, BENT-
V, T, Y, OPEN-A, N. All subjects received the handshape stimulus in this order. 
Procedure for Administering the Handshape-30 (HS-30) Task 
In this task the subjects were shown a total of 30 ASL handshape cards. Subjects 
were tested individually in a private setting in their own school. Instructions were given 
to each child in ASL. Two practice trials were conducted before continuing with the 
199 
formal task. Practice responses were not counted. The subject was asked to view a card 
with one handshape on it. They were asked, "Can you think of any signs, words, anything 
that uses this handshape?" They were given one minute (measured via a sand timer) to 
come up with as many words as possible which relate to the handshape. No comment was 
given for a correct or incorrect response. Simply the subject was encouraged to come up 
with as many responses as possible. The total testing time was 30 minutes. All sessions 
were videotaped. 
Scoring the Handshape-30 Task (HS-30) 
Examining the videotapes provided scores for all responses. Each response given 
to a specific prompt was then tabulated according as an ASL phonological response, 
English phonological response, or No Response. Each subject received a score for 
number of acceptable responses. Further, a score was given for total number of ASL and 
English responses. The data was then analyzed in the following four categories: 
1. ASL responses vs. Initialized English responses 
2. Constituency Groupings: 10 English handshape prompts, 10 ASL handshape prompts, 
10 ASL/English handshape prompts 
3. Categorization of responses in the following nine word classes: noun, verb, adjective, 
adverb, miscellaneous (phrases such as "WHATS UP''), ASL classifier, Name signs, 
English letter, Fingerspelled word. 
4. A rank ordering ofhandshapes by frequency of responses from least to greatest for 
child and adult subject groups. 
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Formal English Assessments 
Question #5 addressed the following concern: Is there a correlation between a 
deaf child's lexical production when given a handshape prompt in ASL and English 
ability? This question was also addressed at the phonemic level in Study # 1. I am 
interested in seeing if the number of handshape responses given correlate in any way to 
English ability .To answer this question the same tests (i.e. TERA-3, PIAT-R), which 
were used in the first study (ASLPAI), were used here. 
The age range for child participants in this study was 4.0-8.0 years. Given the 
breadth of literacy experience between these ages it was necessary to find two tests that 
could be used to evaluate the child's English receptive literacy skills. Child subjects that 
could not read independently were given the Test of Early Reading Ability (TERA-3, 
2001). Child subjects that could read independently were given the Peabody Individual 
Achievement Test-Revised (PIAT-R). See Table 5.2.4. 
Table 5.2.4. Subjects Who Took the TERA and PIA T -R English Receptive Literacy 
Skills Evaluations 
NameofTest 
Number of subjects 





1. Test of Early Reading Ability (TERA-3) -The following is a description of concepts 
evaluated in each section (TERA 3, p.60): 
Alphabet section 
• Recognizing print (differentiating letters form numbers or other symbols) 
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• Naming printed letters 
• Identify words that start with the same letter 
• Identify basic sight word vocabulary 
Conventions section: 
• Differentiates between upper and lowercase alphabet letters 
• Book orientation-handles and identifies parts of a book appropriately 
• Punctuation-knows the function of punctuation; differentiates between correct and 
incorrect punctuation 
• Capitalization-Knows the function, differentiates between correct and incorrect 
capitalization 
• Spelling- differentiates between correct and incorrect punctuation 
Meaning section: 
• Aware of print-labels, signs, logos etc. 
• Relational vocabulary-identifies correct use of relational vocabulary 
• Words as labels-understands isolated word meanings 
• Relating sentences to pictures- uses sentences to correctly identify pictures 
• Story topics- Identifies correct topics of stories 
• Text prediction- uses text to predict next event 
• Text genre- understands the different uses of text 
• Cloze- selects correct word to complete sentences 
• Paragraph reading-reads and answers related questions 
• Paraphrasing and retelling- reads a story and retells or paraphrases it 
• Sentence combining-reads two sentences and constructs a sentence which combines 
both 
• Syntax and semantics-uses knowledge of syntax and semantics to correctly identify a 
well-formed sentence 
Scoring for the TERA-3: 
Each subject received six scores: raw score, sub-test standard score, composite quotient, 
percentile, age equivalent, and grade equivalent. Norms are nationally standardized on 
hearing children. 
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2. Peabody Individual Achievement Test-Revised (PIAT-R) 
Each subject was given two sub-tests: Spelling and Reading Comprehension. The 
following is a description of the tasks required in each sub-test: 
Sub-test A- Reading Comprehension: 
• The subject reads a sentence and chooses 1 of 4 pictures as a match. 
Sub-test B- Spelling: 
• Recognizing print (differentiating letters from numbers or other symbols) 
• Naming printed letters 
• Identify words that start with a specific letter 
• Identify the correct spelling of a word from four choices from 
Scoring for the PIA T -R: 
Each subject received a raw score and grade equivalent for each subtest. Norms are 
nationally standardized on hearing children 
Procedure for Administration of Formal English Assessments 
Test of Early Reading Ability (TERA-3) 
Each subject was given the entire test. The examiner asked each question via ASL 
and recorded the subject's response. The test includes three question sections that are 
given via ASL: Alphabet, Conventions, and Meaning. No time limits were imposed 
during the testing process. 
Peabody Individual Achievement Test-Revised (PIAT-R) 
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Each subject was given two sub-tests: Spelling and Reading Comprehension. The 
examiner conducted the assessment in ASL and recorded the subject's response. No time 
limits were imposed on the test session. 
For Sub-test A (Reading Comprehension) the subject reads a sentence to himself 
once. The tester then turns the page of the manual to show 4 pictures, of which one 
illustrates the previous sentence. The subject then choosing the picture that best matches 
the sentence he just read. 
Summary of Chapter 5 
This chapter presented a discussion and literature review on the issue of the 
ambiguous nature of the Manual Alphabet which is used as an entry point into developing 
English literacy for deaf children. The methodology used in this Study #2 was explained. 
In the next chapter, results for each question will be presented followed by a related 
discussion. 
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CHAPTER SIX- RESULTS AND DISCUSSION FOR STUDY# 2 
Overview 
In this chapter, results from data analysis will be presented and discussed. The 
purpose of Study #2 was to investigate the nature of the relationship between handshape 
and printed English letters as represented in the deaf child's mental lexicon. 
Twenty-nine deaf children, between the ages of 4-8, who used sign language, 
were tested on the Handshape-30 Task. A total of30 prompts were given. Ofthe total 
group, eight children had Deaf parents (DCDP) and twenty-one children had hearing 
parents (DCHP). Seventeen Deaf adults (1 0 DADP and 7 DAHP) took the test and 
provided a standard level of response. In addition the child subjects were also given 
either the Peabody Individual Achievement Test-Revised (PIAT-R) (spelling and reading 
comprehension subtests) or all sections ofthe Test of Early Reading Ability (TERA-3). 
In exploring the deaf subjects' mental representation of alphabetic letters 
represented by handshapes, this study sought to address five central questions: 
1. What lexical connections do single handshapes represent for deaf children? 
a. Handshape-30 Task (HS-30) -When given an ASL handshape prompt is there a 
difference in the number of lexical items produced depending on the categorization 
ofhandshape? (In other words, when handshapes are categorized according to 
linguistic and formational properties- Basic ASL phonemes, handshapes that could be 
either Manual Alphabet letters or ASL phonemes, iconic handshapes?). 
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b.) Does age make a difference in responses? 
c.) Does parent audiological status make a difference in responses? 
2. What is the distribution of responses in regards to word classes? 
3. When given a Manual Alphabet handshape prompt (Handshape-20 Task) will the· 
subject process that prompt as in relation to its English letter or as a phoneme of ASL to 
retrieve a lexical item? 
4. What are the trends, patterns or variations in individual responses produced by the 
child and adult subjects on the Handshape-30 (HS-30) task? 
5. Is there a correlation between a deaf child's lexical production when given a 
handshape prompt in ASL and English ability? 
Section One, Part One- Lexical Representations for Singular Handshapes 
6.1.1 Response to Handshape-30 Prompts 
In this section results of subjects' responses to the Handshape-30 task (HS-30) 
will be presented. Recall from the methodology section that the experimenter presented 
each subject with a sequence of 30 handshapes. Each subject was asked to give as many 
lexical responses as possible that used that handshape within one minute. 1 The 30 
handshapes were divided into three categories (but given to subjects in an order that 
1 In order to make sure that subjects did not think I was looking for only ASL signs, or only English 
words, I constructed the directions in such a way that anything was an acceptable response. I included the 
ASL sign for "sign" and the ASL sign for "word" and the ASL sign that indicates "whatever you can come 
up with related to [the handshape]". In addition, at the beginning of this part of the elicitation, I gave 
examples to each subject. I presented the ASL "CLAW" handshape and the Manual Alphabet H-
handshape. After each one, I gave two examples [Claw handshape-BEAR, MONSTER; H Handshape-
HURRY, HAT]. The sample responses I gave them included ASL and English words in equal numbers. 
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mixed all three handshape categories). One category, called "ASL" in Table 6.1.1., 
consisted of 10 handshapes that could only be used to construct ASL signs (i.e.1, 3, 4, 5, 
OPEN-A, OPEN-B, extended middle fmger (OPEN-8), BENT-5, BABY-0). These 
handshapes are not part of the Manual Alphabet. Another category, called "English" 
(see Table 6.1.1.), consisted of 10 handshapes that are part of the Manual Alphabet, but 
are also used for ASL signs (with the exception of the "N" handshape). With the 
exception of the Handshapes "C", "L" and "0", the handshapes in the English group are 
most generally used for English fmger-spelling (i.e. D, E, P, Z, J, T, N). The third 
category, called "Mixed" (see Table 6.1.1.), consisted of 10 handshapes that could be 
equally easily used for an English-based fmger-spelled word or initialized word, or an 
ASL sign (i.e. A, S, B, F, G, U, V, W, X, Y). As one can see in Table 6.1.1 below, the 
mean number of responses produced for the ASL and Mixed handshape categories is 
much higher than that for the English-based handshapes. 
Table 6.1.1. Descriptive Statistics for Responses of All Subjects (n=46) to 
Handshape-30 Task 
Handshape Mean Standard Minimum Maximum Total number of 
category Deviation responses 
ASL 67.35 35.12 6 166 3,098 
Mixed 61.56 31.35 4 147 2,832 
English 24.78 12.83 1 54 1,140 
A paired comparisons t-test revealed that overall, differences between the means 
for each category were statistically significant. Across all subjects, the average response 
to the 10 ASL handshape prompts was about 67 lexical items, or about 6. 7 per prompt. 
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The average response to the Mixed handshape prompts was about 61 lexical items, or 
about 6 per prompt. This difference was statistically significant as measured by a paired 
t-test (t=3.886, p< .0003). 
Differences between the average number of responses to the Mixed versus the 
English-based prompts were also significant (t=11.66, p<.0001). On average, subjects 
produced about 25 lexical items in response to the 10 English-based prompts, or about 
2.5 per prompt. The difference between ASL prompts and the English-based prompts 
was also significant (t=11.66, p<.0001). 
Analysis of Responses of Handshape Response in Three Categories 
A further analysis is required here to see how the "category" of handshape might 
have influenced the number of responses. Therefore the following three tables will 
provide information on the mean number of responses per group for child and adult 
subjects. 
In this first category, the ten handshapes that represent the ASL group are 
categorized. We would naturally expect his category to account for the greatest number 
of ASL responses-which it did. Additionally it also accounted for the greatest number of 
lexically related responses overall. See Table 6.1.2. 
Table 6.1.2. Descriptive Statistics for Responses of All Subjects (n=46) to the ASL 
Category on the Handshape-30 Task 
Handshape Mean Standard Minimum Maximum Total number of 
category Deviation responses 
ASL 167.35 35.12 6 166 3,098 
n=46 
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In the second category (MIX) handshapes could have been viewed as either ASL 
phonemes or letters ofthe English alphabet. In this category all subjects (children and 
adults) provided responses which used the handshape prompt as an ASL phoneme for the 
majority of responses. This category is striking in that responses were similar to the mean 
number of responses given for the ASL only category. One might have expected to see at 
least more English like responses -particularly from the adults- but such was not the case. 
For example we can examine the responses of adults to one handshape (the "F" 
handshape ). The adults are being highlighted here since they have a greater lexical base 
and would be able to draw from this store more readily than a child would. For this 
handshape when thinking of a related sign the subject might choose to use the handshape 
as an ASL phoneme and give responses that are wrrelated to English (e.g. INDIAN, 
JUDGE). Or the subject might see the prompt as an English letter and use it to come up 
with signs for English words (e.g. "funny", "few"). Or the subject might use the prompt 
as an initialized sign which has generally become accepted as an ASL sign (e.g. FIND, 
FAMILY (see Table 6.1.3.for actual responses). 
Table 6.1.3. Some Examples of Responses by Adult Subjects to the F Handshape 
Type of Response 
ASL response 
Lexical responses 
CHOICE, DEFINITELY, INTERPRET, JUDGE, INDIAN, 
COMMUNION, NINE, BUTTON, DYE 
English word response LETTER-F, F NAME SIGN 
Using the Handshape 
in an initialized sign 
FOREIGN, FAMILY, FIND, FEEDBACK, FRENCH, 
FRUIT, GRADE-F ON A PAPER, FOX 
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For the F handshape adults had a myriad of possible choices for which to make a 
response. However despite this, as a group, the adults used the F handshape as an ASL 
phoneme for a total of 80 responses. They used the F handshape as an English response 
22 times. Recall that most of the English responses might also be arguably acceptable 
ASL signs (e.g. FIND, FAMILY- previously referred to as "coincidental symmetry" in 
Chapter 5). However recall that I am counting responses that use the handshape as an 
initial letter in a sign an "English" response. Interestingly, however, adults made no 
responses that used the handshape as a prompt to provide a sign that used the handshape 
solely as a letter of English and unrelated to the handshape (e.g. favorite, force, friendly) 
In the third category (English) we might expect to see the most English-like 
responses. Recall that 3 of the prompts included in this category were iconic (e.g. C, L, 
0) and the remaining 7 were chosen since they are most used for fingerspelling or 
English initialized signs and rarely used for ASL signs (e.g. D, E, P, Z, J, T, N). When 
viewing these prompts the total response by all child subjects to the ten prompts in the 
English category was 571. Of this total the prompts were used as an English letter for 336 
responses and as an ASL phoneme for 235 responses. It was surprising to see that even in 
a category where we would expect to see an overwhelming response tendency toward 
English that 41% of the responses would be ASL. 
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Table 6.1.4. Responses by All Child Subjects to the English Category Prompts by 
Comparing English and ASL Type Responses 
n t""" 0 0 tT:l '"tl N ...... >-:l z 
I I I I I I I I I I 
tT:l ~ ~ ~ tT:l tT:l tT:l tT:l ~ tT:l English Jg I:S Jg Jg Jg Jg Total (JQ (JQ (JQ (JQ (JQ 
responses responses 
48 54 18 31 27 51 10 29 43 25 336 
n t""" 0 0 tT:l '"tl N ...... >-:l z 
I I > I I I I I I I > > > > > > > > > 00 00 00 00 00 00 00 00 00 00 
ASL t""" t""" t""" t""" t""" t""" t""" 
t""" t""" t""" 
responses 
76 49 58 10 4 12 16 10 0 0 235 
Since the N is the only handshape in this cohort where subjects could not find an 
ASL sign we would expect to see no responses in the ASL category. However for the J 
and Z handshapes we would also expect to see similar results since they are used in 
general only for English (e.g. fingerspelling, initialized signs, etc.). However by 
reviewing the response we can see that subjects also used these two handshapes to come 
up with ASL responses. Table 6.1.5. provides examples of responses by child subjects to 
these two handshapes. 
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Table 6.1.5. Some English and ASL Responses by Child Subjects to the Z and J 
Handshapes 
J handshape J handshape Zhandshape 
prompt-English prompt-ASL prompt -English Z handshape prompt-

















(CL) ZAG PATTERN 
In reviewing lexical choices in Table 6.1.5., expected English responses are 
present (e.g. name signs, initialized signs such as JELLY, etc.). However what is 
interesting is the fact that not every child said the J or Z prompted them to say "oh that's 
the letter J or Z". In fact only 2 of29 subjects used that as one of their responses for the 
letter J. Further subjects were able to come up with ASL responses despite the assumed 
tendency that subjects would view the handshapes with English letters associations. 
6.1.2 Response to Handshape-30 Prompts: Does Age Make a Difference? 
In Table 6.1.6. below the descriptive statistics are provided for each of the 
handshape categories, with mean responses reported by age group. 
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Table 6.1.6. Descriptive Statistics for Responses to Three Handshape Prompt 
Categories, Broken Down by Age Group 
Descriptive Statistics 
Split By: Age 
ASL, Total 
ASL, Four yrs. 
ASL, Five yrs. 
ASL, Six yrs. 
ASL, Seven yrs. 
ASL, Eight yrs. 
ASL,Adult 
Mix, Total 
Mix, Four yrs. 
Mix, Five yrs. 
Mix, Six yrs. 
Mix, Seven yrs. 
Mix, Eight yrs. 
Mix, Adult 
Eng, Total 
Eng, Four yrs. 
Eng, Five yrs. 
Eng, Six yrs. 
Eng, Seven yrs. 
Eng, Eight yrs. 
Eng, Adult 
Mean Std Dev Std Error Count Minimum Maximum # Missing 
67.348 35.123 5.179 46 6.000 166.000 
41.667 21.472 8.766 6 6.000 67.000 
33.000 8.155 3.647 5 22.000 43.000 
40.571 15.437 5.834 7 19.000 68.000 
61.600 10.922 4.885 5 49.000 74.000 
53.833 23.651 9.655 6 32.000 88.000 
104.000 24.065 5.837 17 76.000 166.000 
61.565 31.352 4.623 46 4.000 147.000 
38.833 19.094 7.795 6 4.000 55.000 
32.400 5.413 2.421 5 25.000 40.000 
39.000 10.724 4.053 7 23.000 55.000 
55.600 8.081 3.614 5 47.000 65.000 
45.500 12.911 5.271 6 31.000 61.000 
94.882 23.706 5.750 17 61.000 147.000 
24.783 12.829 1.891 46 1.000 54.000 
14.333 9.309 3.801 6 1.000 30.000 
16.200 2.864 1.281 5 12.000 20.000 
16.286 4.680 1.769 7 9.000 23.000 
21.200 4.817 2.154 5 16.000 27.000 
20.000 11.243 4.590 6 9.000 40.000 
37.235 10.359 2.513 17 22.000 54.000 






















prompts persist when we look at each of our six age groups? Paired-comparison t-tests 
were run to determine whether the significant differences between the three categories of 
handshapes held up for all age groups. As shown below in Table 6.1.7., if we look 
separately at the groups of 4 year-olds, 5 year-olds, 6 year-olds, 7 year-olds, 8 year-olds 
and adults, the mean difference in responses to the ASL versus the English-based 
prompts are all significant, in spite of the small numbers in each group. The same holds 
true for the comparison of mean responses to Mixed prompts vs. English-based prompts 
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as shown in Table 6.1.8. However, the statistically significant difference between 
responses to the ASL and the Mixed handshape prompts are due to the adult sample 
(adults t=3.081, p<.0072) and to the child sample taken as a whole, not broken down into 
the five separate age groups. For all child subjects (n=28), the difference between ASL 
and Mixed prompts was significant at the p<.01level, t=2.50. (All t values for each 
individual child age group <1.74, all p values were greater than 0.15). 
Table 6.1.7. Comparison of Mean Responses to ASL Prompts vs. English-Based 
Prompts by Age Group (response n = 4238) 
Paired t-test 
Split By: Age 
Hypothesized Difference = 0 
ASL, Eng: Total 
ASL, Eng: Four yrs. 
ASL, Eng: Five yrs. 
ASL, Eng: Six yrs. 
ASL, Eng: Seven yrs. 
ASL, Eng: Eight yrs. 









OF t-Value P-Value 
45 11.658 <.0001 
5 4.970 .0042 
4 5.250 .0063 
6 4.667 .0034 
4 8.741 .0009 
5 5.366 .0030 
16 13.943 <.0001 
Table 6.1.8. Comparison of Mean Responses to Mixed Prompts vs. English-Based 
Prompts by Age Group (Response n = 3972) 
Paired t-test 
Split By: Age 
Hypothesized Difference = 0 
Mix, Eng: Total 
Mix, Eng: Four yrs. 
Mix, Eng: Five yrs. 
Mix, Eng: Six yrs. 
Mix, Eng: Seven yrs. 
Mix, Eng: Eight yrs. 










OF t-Value P-Value 
45 11.664 <.0001 
5 4.782 .0050 
4 7.364 .0018 
6 6.497 .0006 
4 9.411 .0007 
5 10.041 .0002 
16 12.149 <.0001 
6.1.3 Response to Handshape-30 Prompts: Does Parent Audiological Status Make a 
Difference? 
The overall results show that subjects respond differently to the three categories 
ofhandshape prompts. Do the child subjects respond differently depending upon the 
audiological status of their parents? Table 6.1.9. below presents the descriptive 
statistics for each group, children with Deaf parents (DP), children with Hearing parents 
(HP), and Deaf adults (DA). 
Table 6.1.9. Descriptive Statistics for Responses to Three Handshape Prompt 
Categories, Broken Down by Parent Audiological Status 
Descriptive Statistics 
Split By: ParentAS 

















































46 6.000 166.000 0 
21 6.000 88.000 0 
8 29.000 72.000 0 
17 76.000 166.000 0 
46 4.000 147.000 0 
21 4.000 65.000 0 
8 29.000 62.000 0 
17 61.000 147.000 0 
46 1.000 54.000 0 
21 1.000 40.000 0 
8 12.000 30.000 0 
17 22.000 54.000 0 
A factorial ANOV A was carried out, for the dependent measures of ASL, Mixed, 
and English-based prompt response scores. The scores of children with Deaf parents 
(n=8) and the scores of children with Hearing parents (n=21) were compared. There 
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were no significant differences by parent audiological status in any of the three 
categories. (None were close to significant: all p values were greater than 0.4.) 
Section Two, Question 2 
Question number two asked: What is the distribution of responses in regards to word 
classes? 
6.2.1 Responses to the Handshape-30 Prompts: ASL vs. English Responses, 
Distribution of Responses According to Word Classes 
In the previous sectio~ it was shown that all subjects in all groups gave the 
highest rate of response when prompted with ASL-based handshapes. Mixed handshapes, 
those with the possibility of coding either ASL or English words followed closely. 
English based handshapes elicited far fewer responses. However, it is important now to 
look closely at the nature of those responses. Did subjects respond to the prompts with 
English-based words, or with ASL signs? 
In the following table (6.2.1.), the responses are presented by age group, with 
each response coded for its linguistic category. Included in the table are responses that 
are based on the linguistic system of ASL. These include ASL nouns, verbs, adjectives 
(ASL ADJ), classifiers (ASL- CL), and a miscellaneous category (MISC ASL) which 
contained responses such as expressions or common phrases (e.g. OPEN-8 handshape-
"WHATS UP"). In addition some responses were judged to be English-based. These 
include name signs that are initialized with a handshape that can be construed as an 
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English letter (e.g. K handshape for KIRA). Two other categories which are included 
under English-based signs are fingerspelled words (FS WORD) and viewing the prompt 
as an English letter in isolation (e.g. given the prompt "L" the subject responds "oh that's 
the letter "L"). 
Recall that the coding of responses as English-based or ASL-based was 
conservative, with a bias towards English. In other words, if a subject produced an ASL 
noun, verb, adjective, adverb, classifier or miscellaneous particle or fixed expression, it 
was coded as an ASL-based expression. If a subject produced an English letter, a fmger-
spelled word, a name sign that began with an English letter, or an initialized ASL sign 
that began with an English letter, it was coded as English-based. Many people might 
argue that ASL users learn name signs not as English words, but as ASL words. Their 
status as initialized signs including a handshape that may be construed as an English 
letter is irrelevant, from this point of view. Nevertheless, in this dissertation, such 
productions were coded as English-based, in order to give the broadest possible basis for 
viewing these subjects' productions as potentially reflecting knowledge of English letters. 
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Table 6.2.1 HS-30 Task: Number and Linguistic Category of Responses to 




ASL ASL ASL ASL MISC ASL- Name English FS- by each 
Noun Verb ADJ ADV ASL CL Sign Letter Word GrouE 
4year 
olds 
(n=5) 246 75 99 14 26 44 34 15 0 553 
5 year 
olds 
(n=5) 181 42 76 7 20 38 37 17 1 419 
6year 
olds 
(n=7) 364 105 89 12 20 81 30 12 1 714 
7year 
olds 
(n=5) 310 102 139 11 29 70 21 3 1 686 
8 year 
olds 
(n=5) 264 88 98 17 46 84 23 15 0 635 
Adults 
(n=10) 992 510 413 57 187 279 19 12 0 2469 
Total 2357 922 914 118 328 596 164 74 3 5476 
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In Table 6.2.1. child subjects as a total group gave 210 responses when all three 
English categories are combined. The majority of the responses in the English category 
came from Sign names. Of the 210 responses 69% (or 145 responses) were sign names. 
In comparison the adult group provided a total of 31 responses for the English group with 
61% (or 19 responses) being sign names. This fact is interesting in and of itself since it 
would be expected that adults have a far greater lexical base than children. In other words 
when given a handshape prompt that might be more closely associated with an English 
letter rather than an ASL (e.g. the "E", "J",) one might expect the adult to produce more 
signs given their experience with the language. 
The graph below shows that by far, the most frequent categories of response to 
the 30 handshape prompts on the HS-30 task are those that are ASL linguistic 
expressions. Less than 5% of the responses overall were English-based (i.e. the final 3 
categories). Token numbers are given for each category in Table 6.2.1. above. (NB: the 
subjects in the table above and the graph (Figure 6.2.1.) below include only 10 of the 
total 1 7 adult subjects. The results were so consistent and the procedure so time 
consuming that it was decided to forego analyzing the data of the remaining 7 adults.) 
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Figure 6.2.1. Subject Responses by Percentages on the HS-30 Task According to 
Specific Word Classes 
Pecent response to HS-30 by linguistic category, all 
subjects (n=39) 
0.5 -.----------,--,------,-------.-----.-----------.---.---------.-----, 
J! 0.45 +---+----+--+-----+-----+-----+--+-----+-----i 









Section Three, Question 3: 
Question number three asked: When given a Manual Alphabet handshape prompt will 
the subject process that prompt as in relation to its English letter or as a phoneme of ASL 
to retrieve a lexical item? 
6.3.1 Overview of Section Three 
The results in the previous section indicate that all subjects responded to all30 
handshapes with ASL-based responses at a very high rate. The proportion of ASL 
responses to English-based responses overall was approximately 20: 1. 
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One obvious question that arises from these results concerns the biasing effect of 
including the 10 ASL-only handshapes. These are handshapes that are not in the Manual 
Alphabet, and as such, cannot be used to produce English-based words. Therefore, in 
this section those handshapes are excluded, and the remaining 20 handshapes will be 
examined more closely. These are handshapes which are all included in the Manual 
Alphabet handshapes and that allow either English-based or ASL-based responses. 
These handshapes include A, B, C, D, E, F, G, J, L, N, 0, P, S, T, U, V, W, X, Y, Z. 
6.3.2 Examples of English or ASL Lexical Retrieval from 2 Handshape Prompts 
In order to provide a clarification of the task an example of the data will be 
provided now. Tables 6.3 .1 and 6.3 .2 provide mean group responses for two of the 
twenty Manual Alphabet/ ASL phoneme category handshape prompts. Recall that the 
question posed is investigating whether or not the handshape which is intended to be a 
direct match with an English letter does indeed correlate directly to the deaf child's 
lexical retrieval of associated signs. In other words, will showing a deaf child a 
handshape prompt such as "A" result in the child providing responses that use the 
handshape to relate to an English word? Since teachers of the deaf assume this 
association is clear for the deaf child at the beginning of English literacy instruction it is 
important that we understand what exactly the "A" handshape represents for the child. 
Subjects were shown a handshape and asked to provide as many lexical items as 
possible in sign. In this task the subject could have provided signs that are related to an 
English letter response to the printed alphabet. For example, given the Manual Alphabet 
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handshape "F", the subject could respond with a sign that starts with the English letter F, 
such "F"ISH, "F''UNNY, "F"AVORITE. In contrast, the subject viewing the prompt "F" 
could have provided an ASL phonological response which used the "F" handshape as an 
ASL phoneme to provide responses such as STICK, CAT, INDIAN (all signs made with 
the "F" handshape ). 
Subjects were given one minute (as measured by a sand timer) to produce as 
many signs as possible for each prompt. 
Table 6.3.1 Child Subject Mean Group Responses for the "A" Handshape Prompt 
Showing Response Preference as an ASL Phoneme or Association with an English 
Letter 
Handshape ASLMeans CommonASL English Means Common English 
Prompt Responses Responses Using 
"A" Using Handshape as English 




2.5 WITH 1.1 signs NAME (e.g. AMY) 
signs SORRY AUNT 
n= 29 child subjects 
In Table 6.3 .1 we see an example of one handshape prompt and the mean 
responses from the HS-30 Task that were given to all of the child subjects. The table 
shows the most common answers for one prompts (the "A" handshape ). When given the 
"A" handshape the subjects came up with responses that included ASL and initialized 
English related lexical items. On average, the entire group of child subjects was able to 
provide 2.5 lexical responses when using the "A" handshape as a phoneme of ASL (e.g. 
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GIRL, WITH, SORRY). They were able to provide an average of 1.1 signs that used the 
prompt as a letter in English (i.e. AMY, AUNT). 
Table 6.3.2 Child Subject Mean Group Responses for the "B" Handshape Prompt 
Showing Response Preference as an ASL Phoneme or Association with an English 
Letter 
Handshape ASLMeans CommonASL English Common English 
Prompt Responses Means Responses Using 
"B" Using Handshape as English 




3 signs FLOOR 1.2 signs (e.g. BOB) 
FIREMAN BLUE 
n= 29 child subjects 
In Table 6.3.2 group mean responses are shown for the "B" handshape. On 
average child subjects were able to produce an average of 3 responses which used the 
"B" handshape as a phoneme of ASL (i.e. WOOD, FLOOR, FIREMAN). In contrast, the 
"B" handshape elicited 1.2 mean responses where the subject used the handshape as a 
letter to start an English word (e.g. "B"ob, "B"rown). 
It is evident from these two prompts that child subjects responded more frequently 
to the handshape prompts as phonemes of ASL rather than as English letters (as would be 
intended in teaching the alphabet). When given the "A" handshape the subjects viewed 
the handshape as a phoneme of ASL (mean response= 2.5 signs) as opposed to an initial 
letter ofEnglish (mean response= 1.1 signs). When given the "B" handshape the subjects 
viewed the handshape as a phoneme of ASL (mean response= 3 signs) as opposed to an 
initial letter of English (mean response= 1.2 signs). 
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The remaining data tables will support this fmding to a greater extent. 
6.3.3 Overall Results: English-based vs. ASL-based Responses 
The following table presents the raw frequency data for responses to the 20 
handshapes listed above, including both the total for all 46 child and adult subjects, and 
the breakdown by age group. 
Table 6.3.3. ASL vs. English-based Responses to HS-20 Prompts, Including 
Response by Age Group 
ASL-based English-based Total 
responses responses 
Overall (n=46) 3551 (69%) 1574 (31%) 5125 
Age group 1 ( 4-5 766 (70%) 332 (30%) 1098 
yrs)(n=ll) 
Age group 2 ( 6-8 1214 (68%) 568 (32%) 1782 
yrs) (n=18) 
Age group 3 1571 (70%) 674 (30%) 2245 
(adult) (n=17) 
The proportion of responses is remarkably consistent across the age groups. 
There are approximately two ASL-based responses for every one English-based response. 
In order to determine whether there were significant differences in the production 
of ASL vs. English-based responses by parents' audiological status, a Chi-square test was 
performed on all the children's data, divided into the group with Hearing parents (n=21) 
and the group with Deaf parents (n=8), and further grouped in terms of age. A 
significant result was obtained, as follows. The total Chi-square statistic was 12.53, and 
p < .01. However, 11.03 of the total value of the statistic accrued from the observed 
values in the cells recording values for older children ofDeafparents. Surprisingly, their 
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observed values of English-based responses were higher than expected, and their 
observed values for ASL-based responses were lower than expected. 
Table 6.3.4. ASL vs. English-based Responses to HS-20 Prompts, Parent 
Audiological Status by Age Group 
ASL-based English-based Total 
responses responses 
Age group 1 (4-5 yrs)(n=7) 609 264 873 
Hearing parents 
Age group 1 (4-5 yrs)(n=4) 157 68 225 
Deaf parents 
Age group 2 (6-8 yrs) (n=14) 1008 433 1441 
Hearing parents 
Age group 2 ( 6-8 yrs) ( n=4) 206 135 341 
Deaf parents 
Total 1980 900 2880 
6.3.4. Further Comparison of Responses Between Age Groups and by Individuals 
Younger Subjects (ages 4-5) Data 
Table 6.3.5. shows the individual data responses for the 20 handshape prompts 
for the younger subjects (ages 4-5). Data show the number of responses in English and 
ASL. Additionally an individual percentage score is given to each subject in order to 
show the range of responses and their related percentages. Finally, for comparative 
purposes, subject data are again divided into two groups-DCDP and DCHP. 
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Table 6.3.5. Individual Raw Scores and Percentages on 20 Handshape Prompts 
by Younger Subjects (Age 4-5) 
Subject Parent Age Total English Percentage ASL Percentage 
responses responses of Subjects responses of Subjects 
English ASL 
responses responses 
A DCDP 4 84 37 44% 47 56% 
B DCDP 4 45 17 38% 28 62% 
c DCDP 4 56 16 28% 40 71% 
D DCDP 4 53 14 26% 39 74% 
E DCHP 4 0 0 00/o 0 0% 
F DCHP 4 65 27 42% 38 58% 
G DCHP 5 51 24 47% 27 53% 
H DCHP 5 56 15 27% 41 73% 
I DCHP 5 48 24 50% 24 50% 
J DCHP 5 37 15 41% 22 59% 
K DCHP 5 55 22 40% 33 60% 
N= 11 Total 550 211 38% 339 62% 
To obtain an individual's ASL or English response percentage the total nwnber of 
responses given by that subject was divided by the nwnber of ASL or English responses. 
To illustrate, Subject A responded with a total of 84 responses. Thirty-seven of the 
responses were English, which when divided by 84 resulted in 44% of the overall 
answers. Further 47 responses were ASL which obtained a 56% score. Thus percentage 
rates in Table 6.3 .5 are individual and not related to the total nwnber of responses by all 
subjects. That information will be provided in a later table. 
By reviewing Table 6.3.5 it is evident that the range of answers remains fairly 
consistent for all subjects (with two outliers). In all cases (with one exception) the 
subjects were able to provide a greater percentage of ASL responses than English when 
given a handshape prompt. Further there is not a huge discrepancy between the DCDP 
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and DCHP ability to provide responses. Thus, it appears that regardless of parent's 
audiological status, deaf children are able to retrieve stored lexical items by the 
handshape used to produce it. . 
Table 6.3.6 shows the individual data responses for the 20 handshape prompts for 
the younger subjects (ages 4-5). Data show the individual subjects' overall response raw 
score and compares it with the overall response number of all subjects combined. 
Additionally subject data are divided into two groups-DCDP and DCHP. Recall that the 
total number of all responses for all child subjects was 1, 736. 
Table 6.3.6 Total Responses by Younger Subjects and Their Percentage of the 
Overall Response by all Subjects 
Subject Parentage Age Total number of Individual percentage of 
responses (ASL and total responses by all 
English) subjects 
#1 DCDP 4 84 5% 
#2 DCDP 4 45 3% 
#3 DCDP 4 56 3% 
#4 DCDP 4 53 3% 
#5 DCHP 4 0 0% 
#6 DCHP 4 65 4% 
#7 DCHP 5 51 3% 
#8 DCHP 5 56 3% 
#9 DCHP 5 48 3% 
#10 DCHP 5 37 2% 
#11 DCHP 5 55 3% 
N= 11 Totals 550 32% 
In order to obtain an individual percentage score for comparing among subjects 
the individuals total raw score response (ASL and English) was divided by 1,763 (the 
total responses given by all subjects). To illustrate, when given 20 handshapes Subject A 
was able to provide a total of84 responses. When this number is divided by 1,763 a 
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percentage score of 5% is obtained. Thus Subject A's total responses represent 5% of the 
total responses given by all subjects regardless of age. 
In looking at Table 6.3.6. subject's percentages are remarkably similar. On 
average, each subject provided approximately 3% of the responses given. If you remove 
the subject who scored 0% then the range for total responses is 37-84. Additionally, with 
one exception, there was little difference between deaf children with hearing parents and 
those with deaf parents. 
Older Subjects (ages 6-8) Data 
Table 6.3.7. presents the individual data responses for the 20 handshape prompts 
for the older subjects (ages 6-8). Data show the number of responses in English and ASL. 
Additionally an individual percentage score is given to each subject in order to show the 
range of responses and their related percentages. Finally, for comparative purposes, 
subject data are divided into two groups-DCDP and DCHP. 
228 
Table 6.3.7. Individual Responses on 20 Handshape Prompts by Older Subjects 
(Age 6-8) 
Subject Parentage Age Total English Percentage of ASL Percentage 
responses responses Subjects responses of Subjects 
English ASL 
responses responses 
#12 DCDP 6 62 18 29% 44 71% 
#13 DCDP 6 42 11 26% 31 74% 
#14 DCDP 7 77 16 21% 61 79% 
#15 DCDP 7 78 31 40% 47 60% 
#16 DCHP 6 56 18 32% 38 68% 
#17 DCHP 6 73 28 38% 45 62% 
#18 DCHP 6 64 24 38% 40 62% 
#19 DCHP 6 66 20 30% 46 70% 
#20 DCHP 6 32 7 22% 25 78% 
#21 DCHP 7 72 15 21% 57 79% 
#22 DCHP 7 92 28 30% 64, 70% 
#23 DCHP 7 63 18 29% 45 71% 
#24 DCHP 8 77 19 25% 58 75% 
#25 DCHP 8 119 37 31% 82 69% 
#26 DCHP 8 78 31 40% 47 60% 
#27 DCHP 8 45 10 22% 35 78% 
#28 DCHP 8 42 20 48% 22 52% 
#29 DCHP 8 48 17 35% 31 65% 
N=18 1186 368 31% 818 69% 
Analysis of the data presented in Table 6.3. 7 show a similarity of response when 
compared with the younger subjects. In all cases the subjects were able to provide a 
greater percentage of ASL responses than English when given a handshape prompt. 
Further there is not a vast discrepancy between the DCDP and DCHP ability to provide 
responses. Thus, it appears that regardless of parent's audiological status, deaf children 
from both age groups are organizing visual signed input in a specific manner. See Table 
6.3.8. for the mean, standard deviation and range of responses. 
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Table 6.3.8. Mean, Standard Deviation and Range for Responses by the Older 
Group (Ages 6-8) on the 20 Handshape Prompts Task 
Mean Standard Range 
Deviation 
Total# of 60 25 32-119 
responses 
English 20 5 7-37 
ASL 40 12 22-82 
n= 18 
In terms of processing ASL handshape prompts older children overwhelmingly 
perceive the prompt as a phoneme of ASL rather than as a phoneme of English. This is 
evident in a double response rate as seen in the mean colwnn in Table 6.3.8. Thus it is 
much easier to recall prompted lexical items using the handshape prompt as an ASL 
phoneme rather than a handshape that is related to an English letter. 
Table 6.3.9 shows the individual data responses for the 20 handshape prompts for 
the older subjects' (ages 6-8). Data show the individual subjects overall response raw 
score and compares it with the overall response number of all subjects combined. 
Additionally subject data are divided into two groups-DCDP and DCHP. Recall that the 
total number of all responses for all child subjects was 1, 736. 
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Table 6.3.9 Total Responses by Older Subjects and Their Percentage of the Overall 
Response by all Subjects 
Subject Parentage Age Total Percentage of Total 
responses responses by all subjects 
#12 DCDP 6 62 4% 
#13 DCDP 6 42 2% 
#14 DCDP 7 77 4% 
#15 DCDP 7 78 4% 
#16 DCHP 6 56 3% 
#17 DCHP 6 73 4% 
#18 DCHP 6 64 4% 
#19 DCHP 6 66 4% 
#20 DCHP 6 32 2% 
#21 DCHP 7 72 4% 
#22 DCHP 7 92 5% 
#23 DCHP 7 63 4% 
#24 DCHP 8 77 4% 
#25 DCHP 8 119 7% 
#26 DCHP 8 78 4% 
#27 DCHP 8 45 3% 
#28 DCHP 8 42 2% 
#29 DCHP 8 48 3% 
N=18 1186 67% 
Similar to the younger subjects, data from Table 6.3.9 reveals that subjects' 
response percentages are remarkably consistent. In other words subjects' raw scores did 
not vary widely. Each subject contributed approximately 4% of the samples responses 
(when compared to the overall response of 1,763 by the child subject cohort). 
231 
Section 4, Question Four 
Question four asked: What are the trends, patterns or variations in individual responses 
produced by the child subjects on the HS-30 task? 
HS-30 Task, Frequency Response Analyses 
A further analysis was done to see which of the handshape prompts elicited the 
most and least amount of responses. This was done to see if a variable (such as 
markedness) was an influential factor in response rate. A response ranking was also done 
to see how adult responses compared with child responses. 
Figure 6.4.1. shows the order for the five handshapes in the HS-30 task that 
elicited the highest response frequencies. The handshapes that elicited the most responses 
from children and adults match those found in Stage 1 and 2 ofBoyes-Braem (1990). 
These handshapes are contained in the unmarked category ofhandshapes. In Figure 6.4.1. 
comparison of the highest number of responses per 5 handshapes are made between child 
and adult subjects. By integrating responses from both groups the most frequent 
handshapes used were the following: 5, 1, OPEN-B, Y, S, OPEN-8. 
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Figure 6.4.1. 
Frequency Response for the Five Handshapes Eliciting the Highest Number of 
Lexical Responses 
Rank Order 
(with # 1 being 
the handshape CHILD Handshape ADULT Handshape 
elicited the Name Name 
highest number 
of responses) 
#1 ~ 5 handshape ~ 1 handshape 
~ («J!r, Open-B #2 1 handshape handshape '-J 
#3 («J!r, Open-B ~ Yhandshape '-J handshape 
#4 f S handshape ~ 5 handshape 
#5 ~ Yhandshape ~ Open-8 handshape 
When comparing adults and children on frequency responses it is very interesting 
to note that for both groups 4 of the top 5 handshapes were the same. Recall that the task 
included thirty handshapes which were presented in a random order. Both adults and 
children produced the most responses for the 5, 1, Y and Open-B handshapes. These 
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handshapes (with the exception of the Y) are the most unmarked of all handshapes in 
ASL (Boyes-Braem, 1990). It seems that given that the greatest number of lexical 
responses can be given when the handshape is most unmarked. In this case three of the 
handshapes which elicited he greatest number of responses were from the ASL category 
used in this study (1, 5, OPEN-B). The remaining handshape (Y) was from the Mix 
category. 
Figure 6.4.2. shows the results for the five handshapes that elicited the fewest 
number of responses from the HS-30 task for the child and adult groups (i.e. D, J, Z, T, 
N, E, W). Three of the handshapes were handshapes ( "J", "Z", "N") were artificially 
constructed to portray to English Manual Alphabet letters. Recall though that only the 
"N" handshape was invented for the express purpose of inclusion in the Manual 
Alphabet. The handshapes J and Z are variations of handshapes that already exist in ASL 
(the "I" and "1" handshapes respectively). The remaining handshapes while considered 
ASL handshapes are largely used for initialized signs (e.g. "D" =DESSERT, "E" = 
ELEVATOR, "T"= TOILET), fingerspelling, name signs or loan signs. 
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Figure 6.4.2. 
Frequency Response for the Five Handshapes Eliciting the Fewest Number of 
Lexical Responses 
Rank Order 
(with #30 being 
the handshape CIDLD Handshape ADULT Handshape 
elicited the least Name Name 
number of 
responses) 
#26 ~ D Handshape ~ J Handshape 
#27 ~ J Handshape ~ THandshape 
#28 ~ E Handshape ~ Z Handshape 
#29 ~ ZHandshape ~ WHandshape 
#30 $> NHandshape $> NHandshape 
In Figure 6.4.2. the order of the five handshapes which produced the fewest 
number of responses were similar in both children and adults. Both groups responded 
with the fewest lexical items for handshapes N, J and Z. These handshapes, as well as the 
remaining handshapes in Figure 6.4.2., are generally associated with English. Thus it 
appears that the majority ofhandshapes that elicited the fewest amount of lexical items 
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were those more closely resembled English handshapes. Again, the similarities of results 
across children and adults are interesting given the number of prompts in the task (30) 
and the unlimited possibilities for responses. 
Another handshape discussion is necessary at this point. In Figure 6.4.2 the child 
subjects found the handshape "D" to be one of the least used handshapes for which to 
recall lexical items. The "D" Handshape is not to be confused with the ASL "1" 
Handshape (which is occasionally referred to as the "G" Handshape). Though they look 
somewhat similar (a fist with the index extended) children are able to make this 
distinction without direction. The "1" handshape in ASL is a one of the 7 unmarked 
handshapes to appear first in a deaf child's development (Boyes-Braem,1990). Most 
compelling from the data seen here is that deaf children were able to make this distinction 
without a problem. As seen in Figure 6.4.1. the "1" Handshape resulted in the second 
highest responses by child subjects where as the "D" Handshape accounted for one of the 
five fewest handshapes to elicit lexical responses. 
This finding combined with other earlier findings has information that can be used 
to inform ineffective instruction in the alphabet. These conclusions and direction for 
integrated classroom use will be contained in Chapter ?-Conclusions. 
Section S, Question Five 
Question five asked: 5. Is there a correlation between a deaf child's lexical production 
when given a handshape prompt in ASL and English ability? 
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This section presents an analysis of the relatedness between results of the Handshape-30 
Task (HS-30) and reading skills in English. Two nationally known, standardized tests of 
English receptive literacy skills (PIAT-R and the TERA-3) were given to each subject to 
determine if there were correlations between performance on the HS-30 Task and the 
English tests. 
Task- Formal English Tests 
English tests used in this study were described in the Methodology section of Chapter 
Three (ASLP AI). A Pearson r correlation was conducted on the English tasks and the 
ASL tasks. For an explanation of skills are assessed on the PIA T -Rand TERA-3 test the 
reader is referred to Chapter Three. Some information will be repeated in order to clarify 
tests used. 
Given the breadth of literacy experience between the ages of the subjects (4.0-8.0 
years) it was necessary to fmd two tests that would be used to evaluate the child's English 
receptive literacy skills. Child subjects that could not read independently were given the 
Test of Early Reading Ability 3-TERA (200 1 ). Child subjects that could read 
independently were given the Peabody Individual Achievement test-Revised (PIAT-R) 
(See Table 6.5.1 for test and number of subjects' participation). On the PIA Teach subject 
received six scores: raw scores, sub-test standard scores, composite quotient, percentile, 
age equivalent, and grade equivalencies. Scores were derived from norms that are 
nationally standardized on hearing children. 
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Table 6.5.1 Number of Subjects Participating in English Tests, Grouped by 












HS-30, TERA-3 and the PlAT -R Correlation Analysis 
Table 6.5.2 presents the Correlation Matrix comparing the Handshape-30 (HS-30) 
responses and the results from the TERA English Assessment for emergent readers. 
Recall that the HS-30 Task was analyzed according to three categories of 10 prompts 
each. The MIX category consisted ofhandshapes that could be construed as an ASL 
phoneme or a Manual Alphabet letter (e.g. the B handshape). The ASL category 
consisted only ofhandshapes that could not be confused with an English letter (e.g. the 5 
handshape ). The English category consisted of handshapes that were related to the 
Manual Alphabet (e.g. the ''N" handshape). 
Correlations for the results of the MIX, ASL, English categories, and the TERA 
Alphabet, Conventions, and Meaning subtasks were all significant. This suggests a strong 
relationship exists between the ability to relate a handshape to a lexical representation in 
ASL and the child's performance on a nationally standardized English assessment. This 
ability to retrieve lexical items when categorized by handshape appears to be related to 
the child's emergent success in print as measured by the TERA subtests. Hence, it 
appears that ASL phonological knowledge is related to emergent reading skills in Deaf 
children. 
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* p < .01 







HS-30 TERA TERA TERA 
(English) Alphabet Conventions Meaning 
Raw Raw Raw Score Raw Score 
Score Score 
0.75 0.68** 0.69** 0.72** 
0.80 0.69** 0.69** 0.66** 
1.00 0.62** 0.73** 0.59* 
1.00 0.85 0.76 
1.00 0.64 
1.00 
Table 6.5.3. represents the correlation between performance on the HS-30 task 
and PIA T scores. There are no significant correlations with the PIA T subtasks Spelling 
and Read Comp. This suggests that the relationship with phonological components is 
focused on the early years and on emergent reading skills. It is also possible that the 
sample size (N = 12) was not large enough to support meaningful analyses. 
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Table 6.5.3. Correlation Matrix: The Relationship Between ASL Handshape Output 
and PIA T Scores 
HS-30 HS-30 HS-30 PlAT PlAT 
(MIX) Raw ASL Raw (English) Spelling Read 
Score Score Raw RS CompRS 
Score 
HS-30 MIX Raw 1 0.813 0.712 -0.084 0.219 
Score 
HS-30 ASL Raw 1 0.769 0.312 0.26 
Score 
HS-30 English 1 0.106 0.085 
Raw Score 
PIA T Spelling RS 1 0.687 
PIA TRead Comp 1 
RS 
Correlation between the HS-30 task and a test of formal English (TERA) 
demonstrated a strong relationship for emergent or beginning deaf readers. It was evident 
that phonological awareness of ASL parameters (handshape in particular) aids lexical 
retrieval in a highly ordered systematic manner. These fmdings combined with the 
evidence from the Rank Order of Handshape analysis (i.e. those that elicit the most and 
least frequent responses) suggest that the internalization of this particular component is 
ordered according to ASL phonology whether the input has been from deaf or hearing 
parents. Further it suggests that ASL phonological knowledge is related to reading skills 
in emergent or beginning deaf readers. Conversely, the scores for the experienced readers 
who took the PIA T test showed no significant relationships, suggesting that the 
relationship between knowledge of phonological components in ASL is primarily focused 
and needed in the emergent or beginning reading instruction of deaf children. 
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Discussion 
Discussion of Question 1 
Question one posed the overarching question related to Study #2: What lexical 
connections do single handshapes represent for deaf children? 
In the Handshape-30 task, deaf children and adults, regardless of parent's 
audiological status, processed the handshape prompt as an ASL phoneme rather than a 
representation for an English letter. For example when given the handshape prompt "B" 
they responded with lexical items such as the following: OPEN, CLOSED, TOWN, 
DOOR, FLOOR, IMPROVE, HOUSE, PAY ATTENTION (i.e. all signs made with the 
handshape called "B"). When given the handshape prompt "C" they responded with 
lexical items such as: DRINK, MARRIED, MICKEY MOUSE, HAMBURGER, 
BINOCULARS (i.e. all signs made with the handshape called "C"). In the majority of 
instances they did not associate the handshape prompt with an English letter. This was 
the pattern regardless of age. In other words when seeing the "C" handshape prompt they 
did not provide signs that used the "C" as a letter as in the following lexical examples: 
CAT, CAREFUL, COLLECT, COME. 
Audiological status of parents was only a slight factor. The DCDP were able to 
provide more lexical items in both age categories than the DCHP. This is a reasonable 
and expected result given language acquisition theories. In Study #1, the ASLP AI child 
subjects were asked to perform tasks with sub-lexical or phonemic units of the language 
whereas in this task the subjects had to suggest semantic units. Thus, given the language 
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development process we would expect that the stronger the child's language base the 
more related lexical units he can provide. 
What is additionally striking from the results is that deaf children with hearing 
parents (DCHP) followed the pattern of providing an extensive amount of ASL lexical 
items rather than English when given the handshape prompts. This is despite non-native 
sign language skills by the parents. What does this fmding suggest? It appears the deaf 
children who are exposed to a sign language based mode of communication organize the 
phonemes of ASL according to specific parameters without any direction or explicit 
instruction. This supports the basic tenets of various theories on language acquisition. 
Given Chomsky's theory (1972) it seems that deaf children when confronted with input 
in a signed form respond with normal acquisition processes by activating their Language 
Acquisition Device which orders the input into ASL phonology. 
In analyzing these results it is seems apparent that deaf children have larger stores 
oflexical items arranged by handshapes when they are organized as ASL phonemes 
rather than as representations of English letters. The majority of responses ( 69%) in the 
English category were relegated to sign names (using the handshape prompt as a 
beginning letter of a name such as "B" for "BOB") or color signs (B handshape=BLUE, 
"P" handshape = PURPLE). Other than sign names or color words there are very few 
other lexical signs that would use the English handshapes to construct signs. Thus it 
seems that the subjects had far less of a lexical store from which to draw on when relating 
an English-like handshape to a sign. This system for storing semantic information has 
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great implications for the initial teaching of the alphabet to deaf children. Discussion of 
this topic will take place in the next chapter (Chapter 7- Conclusions). 
Discussion of Question 2 
Question number two asked: What is the distribution of responses in regards to 
word classes? Subjects lexical responses to the Handshape-30 task were categorized in 
the following groups: ASL nouns, verbs, adjectives, adverbs, miscellaneous (phrases such 
as a common greeting "WHAT'S UP"), classifiers, name signs, English letter and 
fingerspelled words. The most frequent categories of response to the 30 handshape 
prompts on the HS-30 task are those that are ASL linguistic expressions. Less than 5% of 
the responses overall were English-based (i.e. the final3 categories). This pattern of 
response was consistent for all subjects regardless of other variables (such as age or 
parents audiological status). The results were consistently similar across groups and 
individual responses. 
Discussion of Question 3 
This question addressed the underlying relationship between handshape and 
English letter and its representation in the child's mind. Thus given a handshape that was 
a Manual Alphabet letter as well as a phoneme of ASL subjects were tested to evaluate 
which language the prompt activated in order to retrieve a related lexical item. 
This task was conducted to understand how an initial step into English literacy 
development -the teaching of the alphabet- might be a source of confusion for severely to 
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profoundly deaf children. As discussed previously, most teachers of the deaf are hearing 
and native users of English. Further, methods to teach early literacy skills in English are 
grounded in traditional instruction. Like teachers of hearing children, teachers of the deaf 
commonly begin teaching the alphabet in Preschool and Kindergarten. The assumption 
appears to be that like hearing children who learn to associate letters with sounds, deaf 
children will learn to associate the letter of the alphabet with a specific handshape. The 
salient point that teachers appear to be missing however is that unlike hearing children, 
deaf children will not be able to draw on a 5-year store of words heard and stored 
phonologically to match to these letters. Thus the expected eventual outcome -
associating letters of English with sounds and then with words they have experienced -
will not be a standard process of learning for the deaf child. While the deaf child will be 
able to learn to identify all letters of the alphabet by matching them with a handshape, 
they will be nothing more than a visual pairing representing nothing in English except a 
singular letter. 
Therefore asking a deaf child what signs he can think of when shown an "A" 
handshape for example should illuminate this proposed inconsistency. Recall that when 
hearing children who have become adept at matching letters to sounds are asked the 
question "What words start with A?" they are able to search their linguistic store to 
provide answers such as "apple, alligator, add". In contrast, when asked the same 
question, the deaf child may view the stimulus (handshape with a letter name- for 
example the "A" handshape) as a member of his internal ASL phonology rather than a 
member of English alphabetic print. Therefore, the deaf child might respond that "A" is 
244 
for SORRY, WITH, TOGETHER (signs made with the "A" handshape). This would 
suggest that the deaf child is processing the visual input as part of their internalized 
knowledge of ASL rather than the intended purpose-matching a handshape to an English 
letter. 
Results from this assessment showed that the subjects (children and adults) 
processed the handshape prompt as a phoneme of ASL rather than an English letter. The 
29 child subjects were able to produce a total of 1, 736 sign responses to the 20 handshape 
prompts. Of this total, 1,157 responses used the prompts as an ASL phoneme and 
provided a response that was unrelated to an English letter (e.g. given the "C" handshape 
they responded MICKEY MOUSE). The remaining responses, 579, used the handshape 
as a Manual Alphabet letter and provided a response which would use that handshape to 
initially spell the word (e.g. "C" handshape to sign a name such as "COLLEEN"). 
For all age groups ASL responses outnumbered English responses. For both child 
age groups the ratio remains consistent. However speed of lexical recall was reasonably 
affected by age. The older group of subjects was able to double their number of responses 
(when comparing English and ASL responses). Adult subjects also followed this pattern 
and were able to give the most responses. 
One of the most intriguing findings was the child subjects' responses to 
handshapes that would seem to strongly instantiate an English response and almost seem 
to preclude an ASL response. For two of the HS-20 prompts (J and Z) that would be the 
case. However analysis of the responses reveals interesting ASL responses. When given 
the J handshape typical responses which used the J handshape as an English letter seemed 
245 
probable and were attained (JELLY or a NAME SIGN). However child subjects also saw 
the Handshape J as an ASL phoneme and used it to produce lexically related signs such 
as SPAGHETTI or STRING. The ability to still view a handshape prompt which is most 
related to an English letter provides the greatest support for the underlying fact of this 
entire study. When deaf child view a handshape prompt, specifically those that are used 
in the Manual Alphabet they do not only perceive it as an English letter. 
Comparing Two Age Groups on the 20 Handshape Prompts 
When comparing the two age groups an interesting trend is evident. Observing 
group percentages does provide a piece of the picture. Response percentages for both age 
groups were fairly similar. In both cases ASL responses outweighed English responses. 
For younger subjects the average group percentage for English responses is 38% and 
62% for ASL responses. For older subjects a similar percentage rate was seen: 31% 
English and 69% for ASL responses. However further analysis of the data show a striking 
development at the individual level. 
When looking at individual percentage responses for both age groups a preferred 
response pattern emerges. In all cases (with one exception) each subject gave more ASL 
responses than English. However, the ratio between the individual subject's ASL and 
English percentages is what is of interest. Only three of the eleven subjects (or 25%) in 
the 4 and 5 year old group were able to provide more than twice the number of ASL 
responses when compared to English responses. In comparison, 12 of the 18 older 
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subjects (or 67%) in the 6-8 age group provided twice as many ASL responses as English 
responses. What might account for this difference in ratio among age groups? 
One obvious factor would be age and experience with learning language. Older 
students would naturally know more signs than younger students. For younger subjects, 
another factor, which has significant bearing on these findings, is the linguistic 
environment of the school. 
Commonly when deaf children of hearing parents arrive at school they have a 
minimal sign vocabulary base. Thus teachers use traditional word groups to develop their 
sign vocabulary in preschool and Kindergarten. Two common groups of words are names 
and colors. As was discussed in the literature review for this portion of the study, the 
majority of response types which subjects gave for English responses were based on two 
categories- sign names and color words. Many name signs are constructed by taking the 
first letter of a person's name and placing it in a specific location such as the chin 
(Supalla, 1992). Several color signs are constructed by taking the first letter of the color 
(e.g. ""B" in the word "BLUE") and using that handshape in neutral space to sign the 
color. Color words that use this construct and which showed up in responses are: 
YELLOW, BLUE, BROWN, GREEN, TAN, PINK, and PURPLE. 
Additionally other word categories are also typically introduced to children at a 
preschool/Kindergarten level. These include names for days and months. As in color 
signs and name signs, these signs are made by taking the first letter of the English word 
and matching it to a Manual Alphabet letter (e.g. MONDAY uses the "M handshape ). 
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Thus, these categories often represent a good number of vocabulary items for the 
beginning school aged deaf child. 
It seems then that the ratio discrepancy might be situated in age related 
vocabulary learning. Older children used color and name signs as responses but the 
m<ijority of their responses included far more lexical items. Thus vocabulary and the 
linguistic environment of the school might account for the difference in responses. 
Results from question 3 in particular suggest a major revision of how we initially 
teach deaf children to associate letters of English with ASL handshapes. The majority of 
teachers of the deaf are hearing and teach a one-to-one mapping of handshape with 
English letter. It is entirely probable that the teachers do not understand that the overlap 
of ASL phonology combined with the presentation of English letters causes a linguistic 
conflict in the Kindergarten deaf child. This matter will be more fully addressed in the 
conclusion, chapter 7. 
Discussion of Question 4 
Question four addressed the trends, patterns or variations in individual responses 
produced by the child and adult subjects on the HS-30 task. 
Recall in the Handshape-30 Task that subjects were asked to provide as many 
responses as possible to a handshape prompt in one minute. Semantic items are not 
evenly distributed amongst the handshapes. This is similar to distribution of English 
letters and words. In other words some English letters are equated with a greater number 
of words than others. For example, if a hearing child is given a letter and asked to 
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provide words that use that letter he will be able to provide more "b" words (e.g. "baby", 
"boy", "busy", etc) than "x" words. A similar distribution is seen in the frequency 
responses of all subjects when conducting a rank ordering of responses to the HS-30 
Task. 
When comparing adults and children on frequency responses of the HS-30 Task it 
was very interesting to note that for both groups 4 of the top 5 handshapes were the same. 
Recall that the task included thirty handshapes which were presented in a random order. 
Both adults and children produced the most responses for the 5, 1, Y and Open-B 
handshapes. 
The order of the five least common handshapes was similar in both children and 
adults. Both groups responded with the fewest lexical items for handshapes N, J and Z. 
These handshapes, as well as the remaining handshapes (i.e. D, E, W, T), are all 
artificially constructed handshapes designed to correspond to the English alphabet 
(except the "W" handshape). Thus the majority ofhandshapes that elicited the fewest 
amount of lexical items were those that were not phonemes of ASL. Again, the 
similarities of results across subjects are interesting given the number of prompts in the 
task (30) and the unlimited possibilities for responses. 
One of the more remarkable findings in the rank ordering of handshapes that 
elicited fewest to greatest lexical responses is the manner in which child subjects treated 
the "D" and "1" handshapes. While these two handshapes are visually quite similar, child 
subjects were able to make the distinction clearly without confusion of configurational 
similarities. This was the case even for the younger children in this study (ages 4 and 5). 
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The "1" handshape represents a basic unmarked handshape in ASL which has a high 
frequency of use as shown by the number of responses by children and adults in this 
study. In contrast, the "D" Handshape represents a handshape used almost explicitly as a 
link to the English letter D and thus resulted in some of the fewest lexical responses by 
child subjects. 
Discussion of Question 5 
Question five was focused on investigating whether or not there might be a 
correlation between a deaf child's phonemic awareness of ASL (specifically handshape) 
and English ability. 
A Correlation Matrix comparing the Handshape-30 (HS-30) responses and the results 
from the TERA and PIA T -R English Assessments was completed to see if conclusions 
might be drawn on the relationship between semantic ability and English knowledge. 
Correlation between the HS-30 task and a test of formal English (TERA) 
demonstrated a strong relationship for emergent or beginning deaf readers. It was evident 
that phonological awareness of ASL parameters (handshape in particular) aid lexical 
retrieval in a highly ordered systematic manner. These findings combined with the 
evidence from the Rank Order ofHandshape (i.e. most and least common) analyses 
suggest that the internalization of this particular component is sub-lexically ordered 
whether the input has been from deaf or hearing parents. Further it suggests that ASL 
phonological knowledge is related to reading skills in emergent or beginning deaf 
readers. Conversely, the scores for the experienced readers who took the PIA T test 
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showed no significant relationships suggesting that the relationship between knowledge 
of phonological components in ASL is primarily focused and needed in the emergent or 
beginning reading instruction of deaf children. 
Further research in this area is warranted given these preliminary findings. The exact 
nature of the relationship between ASL phonology and English literacy skills is unclear at 
this time. However the strong correlation between results from the HS-30 Task and the 
TERA scores of the younger children suggests that some type of interaction is occurring. 
Chapter Summary 
This chapter presented the results of the Handshape-30 task. Of the 30 prompts 
subjects were most able to respond with a lexical item when the prompt was most ASL 
like (specifically the following handshapes: 5, 1, OPEN-B, Y, S, OPEN-8 .. Subjects 
elicited the fewest number of lexical responses when the handshape was one that was 
most often associated with an English letter (specifically the following handshapes: D, J, 
Z, T, N, E, W). 
The HS-20 task, whose prompts were a subset of the HS-30 Task, included those 
handshapes that were classified as Manual Alphabet handshapes and ASL phonemes. 
However for two of the 20 prompts subjects could only respond with an English answer 
(theN and J). When these two prompts are removed the results indicate that the subjects 
when given a handshape prompt which was represented in English and ASL 
overwhelming associated the prompt with a phonological component of ASL rather than 
an English alphabetic letter. Comparisons between adult and child response rates showed 
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a strong parallel in number and type of responses. Correlation matrices indicated a 
positive correlation between the subject's phonemic awareness of ASL and the ability to 
recall lexical items when given a prompt and the scores on an English literacy test. 
These fmdings are in direct opposition to the manner in which deaf children are 
initially presented and expected to learn the English alphabet. Teachers teach deaf 
children to associate an ASL handshape with an English letter in the assumption that a 
direct match occurs. It is quite possible that the instructors do not understand how 
handshape is mentally represented in the deaf child's brain. Further, they would have no 
awareness of how presenting an ASL handshape and equating it with a sign which uses a 
different handshape (e.g. the sign APPLE uses the "X" handshape not the "A" 
handshape) might confound the entire process for deaf children. As is evident in these 
data deaf children when given a handshape prompt are able to provide almost twice as 
many responses that use the handshape as an ASL phoneme rather than a direct match to 
English. 
These findings indicate the need for a distinct paradigm change. Given the results 
of these data, our current instructional method for introducing the concept of an English 
letter with a corresponding handshape is ineffective in producing the initial desired 
results- the understanding the handshape and English letters have a direct relationship. In 
the fmal chapter suggestions will be made to resolve this situation and provide a plan for 
implementing an initial strategy that would better afford the deaf child a more 
comprehensible way of understanding the handshape-to-symbollink. 
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CHAPTER 7- CONCLUSIONS AND IMPLICATIONS FOR INSTRUCTION 
In this chapter an overview of both studies will be provided. The basic problem 
confronting deaf children at the entry point of formal instruction in English will be 
revisited. Results will be discussed and directions for innovative instructional strategies 
will be discussed. 
The chapter is organized in the following sections. In Section 1 the results of 
Study # 1 will be reviewed according to the four central questions posed. Section 2 will 
present implications for how this study can inform instruction. Section 3 will discuss the 
fmdings from Study #2 by reviewing results from the five central questions. Suggestions 
for making the alphabet more accessible and meaningful for deaf children will be 
outlined in Section 4. Section 5 will provide an overview of an instructional approach 
that uses deaf children's phonemic awareness of ASL to develop English print literacy 
skills. Section 6 will present a chapter summary. In Section ?limitations of the research 
design and tools used will be discussed. Final conclusions will complete this chapter. 
7.1.0. Background of the Problem 
Since the beginning of formal education, effective instruction in English literacy 
for deaf children has been problematic. Efforts to teach a deaf child to become literate in 
a spoken language have often met with failure. To date, the average deaf senior graduates 
with English literacy abilities that is commensurate with a ten-year-old hearing child's 
skills (Holt, 1994, Holt, Traxler, & Allen, 1997). 
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In order to understand a portion of this recurring failure I believed it was 
necessary to examine one consequential factor: the deaf child's entry point into formal 
education in Preschool/Kindergarten. A close examination of commonly held beliefs 
concerning pedagogy and the mismatch with the intended audience brings a prominent 
conflict to light. The deaf child, with a severe to profound hearing loss, has minimal 
biological access to English. Despite this fact deaf children are expected to learn English 
without the requisite phonological tools or natural experience with English. Further the 
child is expected to acquire early literacy skills with materials that provide conflicting 
linguistic information. Regardless, the deaf child is expected to learn a sound-based 
phonetic to alphabetic mapping process, such as required in reading and writing, devoid 
of the necessary physiological ability and appropriate educational support. 
The literature on beginning literacy instruction with deaf children suggests that 
options for effective literacy development for severe to profoundly deaf children appear 
to be significantly diminished (see Musselman, 2000, for a review). Educators of the deaf 
have historically and overwhelmingly concluded that to become literate, deaf children 
must have linguistic input that closely resembles English. The use of ASL in the 
classroom as a viable link to English literacy instruction has largely been rejected. 
Without conducting relevant studies, some researchers have concluded that without a 
written form, traditional bilingual instructional strategies can not be implemented. 
Further, it has been suggested that since ASL has no written form, deaf children would be 
unable to develop "inner speech" and therefore would be without any means for linking 
ASL to print (Mayer & Wells, 1996). Further the results of the Mayer & Wells study calls 
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into question the lack of relationship between ASL and English print which had been 
suggested by Strong (1988) and established by other researchers (Hof:fi:neister, 1993, 
Kuntze, 1993, Strong & Prinz, 2000, 1997, Supalla, Wix, & McKee, 2001). 
Section 1 
7.1.1. Overview of Study #1 
The purpose of Study #1 was to examine these claims made in current research 
regarding ASL. Researchers that contend there is no link between ASL and English are 
choosing to discount a very large and growing amount of research that suggests 
otherwise. When investigating English abilities of deaf children a clear pattern has 
emerged. The superiority in English performance of Deaf children of Deaf parents 
(DCDP) compared with deaf children with hearing parents (DCHP) should be an 
anomaly yet it is a general rule (Israelite, Ewoldt, & Hoffmeister, 1989, Johnson, 
Liddell, & Erting, 1989, Hoffmeister, 1992, 1993, 2000, Kuntze, 1993, Lane, 1992, 
Strong & Prinz, 1997,2000, Supalla, Wix, & McKee, 2001). Similar fmdings have been 
found in other countries where the native sign language had no written form compared to 
the "mother tongue" (Kourbetis, 1987). 
Given this pattern it seemed plausible that a causal link has been overlooked. 
Since phonemic awareness in hearing children has been correlated positively with 
reading ability then perhaps a corollary process existed for the deaf children. Thus this 
study sought to understand a portion of how ASL is phonologically represented and 
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ordered in the young deaf child's mind. A clear answer might then be able to guide us in 
devising an alternative means for initial English literacy development. 
The purpose of this study was to investigate whether or not deaf children are 
psychologically aware of the phonological parameters of a visuallanguage-ASL. This 
study sought specifically to determine whether or not deaf children had phonemic 
awareness of ASL. Further, if phonemic awareness could be documented, would ASL 
phonological knowledge be a robust enough system to be linked to an orthographic 
system using a finite set of symbols such as evidenced in Supalla, et al. (200 I) grapheme 
system? This study also investigated the correlation between phonologic~ knowledge of 
ASL and the relationship to literacy skills in English. 
Twenty-nine deaf children, between the ages of 4-8, who used sign language, 
were tested on 7 major ASL Phonological tasks. A total of 145 questions or problems 
were posed. Of the total group, eight children of deaf parents (DCDP) and twenty-one 
children of hearing parents (DCHP). Ten deaf adults (5 DADP) and (5 DAHP) completed 
all of the tests. In addition the child subjects, depending on reading ability, were also 
given either the Peabody Individual Achievement Test-Revised (PIAT-R) (spelling and 
reading comprehension subtests) or all sections of the Test of Early Reading Ability 
(TERA-3). 
In determining the deaf subjects' phonemic awareness of the components of ASL, 
this study addressed four central questions: 
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(l) Do deaf children who a signed modality of communication have the ability to 
manipulate the phonological dimensions of ASL in ~ fashion parallel to the behaviors 
demonstrated by hearing children who possess phonological awareness of English? 
Specifically, given an inventory oftasks designed to be parallel to the tests of phonemic 
awareness of hearing children in English, do deaf children show the same range of 
abilities? Can they demonstrate: 
a) phoneme identification 
b) phoneme categorization 
c) phoneme differentiation 
d) phoneme blending 
e) phoneme segmentation 
f) phoneme change/substitution? 
(2) If we compare performance of children between ages four and eight on the ASLP AI 
do we see any difference between age groups (younger vs. older) or the emergence of 
specific developmental patterns? 
(3) If it is shown that deaf children do display various levels Qf phonemic awareness, are 
there correlations with other aspects of their circumstances; specifically, is there an effect 
of parents' audiological status? 
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(4) is there a correlation between children's degree of phonological awareness of ASL 
and their performance on standardized measures of English reading ability? 
7.1.2. Overview of the Results 
In the following pages, each question will be summarized accompanied by a detailed 
discussion. 
7.1.3. Question 1 Discussion 
Question 1 presented the basic query regarding deaf children and their phonemic 
~ 
awareness of ASL. The tasks were constructed to determine whether or not subjects were 
able to perform a range of ASL phonemic awareness activities in a fashion parallel to that 
evidenced in hearing children tests of English phonological knowledge. The first set of 
activities required that subjects demonstrate phonemic awareness of basic ASL 
phonemes by completing tasks (i.e. identification, categorization, and differentiation) 
across the three major phonological parameters of ASL (i.e. Handshape, Location and 
Movement). The second set of tests required subjects to manipulate the phonemes in 
complex tasks which included the construction and segmentation of whole signs as well 
as knowledge of minimal pairs to change signs. 
In general all child subjects were able to perform well on all questions of the 145 
items in the task sets ofthe ASLPAI. Twenty-two of the 29 subjects scored at 80% 
accuracy level or above. In other words seventy-six percent of the child subjects were 
able to get an overall score of 80% or better on all 145 phonemic awareness items on the 
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ASLPAI. Further 12 subjects (or 41%) scored at the 90% accuracy level or better. Thus 
more than one third of the subjects were able to perform all tasks at a high level of 
accuracy (90% or better). 
In the first section of the ASLPAI test, subjects were tested to see if they had a 
general overall ability to phonologically perform a variety of tasks using the three major 
parameters of ASL (i.e. Handshape, Location and Movement). The tasks included 
Identification, Categorization and Differentiation among ASL phonemes. Finally, they 
were asked to perform phonological transformations by changing or adapting phonemes 
within given signs in order to provide new signs. 
The results from the first nine tasks (which represented 90 questions) showed that 
subjects were able to perform phonological tasks and manipulations with a high rate of 
success. Analysis within the parameters and across tasks provided cues as to where the 
subjects had more difficulty in phonologically processing ASL. All languages have 
degrees or levels of difficulty in the acquisition of phonemes or phonemic combinations 
in their own language. Similarly, we would expect deaf children to vary in their responses 
as difficulty of phonological manipulation increases. We would expect that there would 
be a hierarchy of difficulty for deaf children with respect to different phonological 
parameters in ASL. 
Findings in Study # 1 suggest that of the three phonological parameters Location is 
the easiest to manipulate. Handshape is slightly more difficult followed by Movement 
which proved to be most difficult phonological parameter overall. Of the three basic tasks 
required Categorization was easiest. Identification of single phonemes in signs was 
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slightly more difficult. Differentiating between signs was the most difficult task for all 
subjects (See Table 7.1.0.) for overview). When combining all phonological parameters 
and required tasks it was evident that Identification of Location was the easiest while 
Differentiation of Movement was the most difficult. Except for minor individual 
variations, these findings remained consistent for subjects regardless of age or parents 
audiological status. Results in processing difficulty in the handshape, location and 
movement categories are comparable to what other researchers have found (Wright, 
1982, Siedlecki and Bonvillian, 1993) 
Table 7.1.0. Hierarchy of Parameter and Task Difficulty of Phonological Skills in 
Deaf Children, Results From the ASLP AI 
Easiest More Difficult Most Difficult 
Phonological Parameter Location Handshape Movement 
Task Categorization Identification Differentiation 
In the second set of tasks, subjects were asked to blend, segment, and change ASL 
phonemes in a series of related tasks (total of 45 questions). Again all subjects, with some 
variations due to age and task difficulty, were able to perform all tasks with a high 
success rate. Overall the task of "segmenting" a sign was the easiest task to perform. 
Here subjects are given a sign to deconstruct into component parts. Blending a sign was 
more difficult. Here subjects were given three phonemes (a handshape, a location and a 
movement) and asked to blend all three and construct the related sign. All subjects found 
changing phonemes (minimal pairs) to be slightly more difficult than the Blending task. 
260 










These findings suggest that deaf children have phonemic awareness of ASL. 
They are able to perform tasks that require manipulation of ASL phonemes in much the 
same manner as hearing children who complete phonemic awareness tasks of English. 
Given the consistency of results across ages and the general pattern of difficulty 
the results from this study indicate that deaf children who use a sign language are clearly 
able to provide evidence of phonemic awareness of ASL with a high rate of success. 
7.1.3. Question 2 Discussion 
Question 2 asked the following: If we compare performance of children between 
ages four and eight on the ASLP AI do we see any difference between age groups 
(younger vs. older) or the emergence of specific developmental patterns? 
A comparison by age across all basic nine phonological tasks (Handshape, 
Location, Movement and -3 tasks per parameter) showed that performance across the 
tasks is not affected by age since there was no significance difference. The means were 
remarkably consistent across ages for all of the tasks in each parameter. As is 
summarized in Table 7 .1.0. and 7 .1.1. all subjects (ages 4-8) performed the tasks at the 
same difficulty rate. The only difference is seen in some individual scores (2 subjects). 
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When reviewing types of task, developmental trends compare with previous 
results. For example all subjects regardless of age were able to "identify" handshapes and 
location. Similarly all subjects performed with increased difficulty when asked to identify 
movement. However as was noted in Chapter 4 the five-year-olds were able to identify 
movement with almost perfect scores. This anomaly seems to defy a specific rationale 
since the results are not repeated in any other task. 
In summary, overall, the subjects performed all of the tasks in the ASLPAI in a 
similar fashion regardless of age. Results from the tests showed that all children were 
able to provide evidence of phonemic awareness of ASL and that results from each task 
were replicated cross individual subjects. In other words every subject found movement 
and differentiation the most difficult parameter and task in which to work. 
These findings compare with Adams' (1990) discussion ofthe basic hierarchy of 
phonemic awareness of English. She found that, as was reported in Chapter 3 of this 
dissertation, that the following hierarchy existed for hearing children 
1. appreciation of sound (nursery rhymes, alliteration, etc.) 
2. ability to compare and contrast sounds 
3. ability to blend and split syllables 
4. segmentation or isolation of specific sounds 
5. manipulation of phonemes (phoneme change-omitting or deleting phonemes to 
make new sounds/words) 
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Results from the ASLPAI find consistently similar results for each area (see Table 
7.1.2. for comparison). Recall that from Chapter 3, the construction ofthe test items for 
the ASLP AI was based on those phonemic tasks posed to hearing children across 6 tasks 
(e.g. identification, blending, etc.). See Table 3 .1.3 for an exact description of each task 
and its parallel to the task presented to a hearing child. 
Table 7.1.2. Comparison ofthe Rank Order of Difficulty in Working with Phonemes 
in Two Different Languages: ASL and English 







Thus deaf children's ability to manipulate phonemes of ASL is directly parallel to 
the hierarchical ability to manipulate English phonemes that hearing children manifest. 
Without exception hearing and deaf children find identification of phonemes the easiest 
and the task of changing phonemes the most difficult. 
7.1.4. Question 3 Discussion 
Question 3 asked: If it is shown that deaf children do display various levels of 
phonemic awareness, are there correlations with other aspects of their circumstances; 
specifically, is there an effect of parents' audiological status? 
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Overall audiological status of the parents had an effect on subject's ability to 
respond for some tasks but not all. Interestingly DCDP and DCHP did not show a marked 
difference in their ability to correctly respond to the majority of prompts. This is an 
important insight into the functioning of children whose parents have not been native 
language models for their children. This suggests that the DCHP is processing basic 
phonological information from ASL in a similar manner to the DCDP. 
At first glance this fmding seems somewhat perplexing. It would seem logical to 
assume that children with native models of the language as parents (in this case DCDP) 
would perform better on the majority of the tasks when compared with children whose 
parents were non-native and at times negligible users of the language. Two 
considerations become evident in discerning why this might be the case. All of the 
children receive educational services at schools that use a sign form of communication 
(ASL, Signed English). All of the schools represented in this study included native Deaf 
adults as teachers or aides in their programs. Thus all of the children were exposed to a 
level of sign input that was generally consistently appropriate. Secondly when 
considering the tasks asked of the child subjects another fact appears salient. Children 
were asked to complete tasks at the sub-lexical or phonemic level. Thus in this study, if 
the child had had sufficient access to sign language the storage system for ordering and 
retrieving phonemes in ASL was robust enough to defy incomplete linguistic input. 
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7.1.5. Question 4 Discussion 
The fourth question in Study #!investigated whether or not subject's responses on 
a formal English test correlated with the results of their ASL phonological testing. Given 
the students age ranges (4.0-8.0) two tests ofEnglish reading were necessary. Beginning 
readers were administered the TERA-3 while more experienced subjects were 
administered the PIA T -R. 
The subjects scores on the ASL Phonological tasks presented in this study 
correlated strongly with the overall results on the TERA (given to the younger subjects). 
Comparisons of the scores on the three parameters, Handshape, Location and Movement 
all correlated positively with all three subtests on the TERA. In particular, there was a 
strong correlation effect for all three sub tests on the TERA and the HS-ID and HS-Cat 
tasks. The HS tasks are related to alphabetic symbol memorization in terms of early 
reading. Another significant relationship was seen between the Location-Identification 
(LOC-ID) task and the TERA Conventions (questions on punctuation, capitalization, 
spacing, etc.) subtask. Further, Phonological Segmentation and Change showed a 
significant relationship with scores on the TERA Meaning subtest. Given these results it 
appears that the better the subject was at performing the basic ASL phonological tasks the 
better the score on the TERA. Recall that the TERA is a measure of early reading 
performance in children. 
In contrast, the scores for the experienced readers who took the PIA T test showed 
no significant relationships. One explanation for this finding might be that knowledge of 
phonological components in ASL is primarily focused and needed in the emergent or 
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beginning reading instruction of deaf children. This fmding replicates the conclusions 
drawn by Mayberry and Eichen (1991) who discussed the long-lasting effects of sign 
language input for deaf children during the critical period of language learning (birth to 7 
years). However it is also possible that the small sample size had an effect on the 
outcome. The number ofDCDP taking the PlAT was 2 while the number ofDCDP 
taking the TERA was 6. Whether or not this had an effect warrants further investigation. 
The findings from Study # 1 suggest that every deaf subject unequivocally had 
phonemic awareness of ASL, regardless of age or parents' audiological status. Further, 
these fmdings confirm that ASL phonological knowledge is related to reading skills in 
emergent or beginning deaf readers. Given these strong conclusions an obvious question 
arises- What implications do these fmdings have on current instructional practices in 
classrooms for deaf children across the country and possibly generalized to global 
educational considerations for deaf children? 
Section 2 
7.2.0. Implications of Study #1 on Instructional Methodology 
From this study it can be seen that deaf children are able to process ASL 
phonological tasks on various parameters with a great deal of success. Further, all 
subjects, regardless of parent's language input, were able to perform visual tasks using a 
similar processing system. This suggests that the visual processing ability of deaf 
children is highly adapted to systematically organize information. With regard to 
Chomsky's Language Acquisition Device (Chomsky, 1972) it appears that deaf children 
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when precluded from access to sound are hard-wired to systematically organize linguistic 
information according to visual phonological parameters (i.e. handshape, location, 
movement, palm orientation, etc.). 
Two relevant questions emerge from these findings. If ASL has no accepted 
written form how can we instruct deaf children to use their phonemic awareness of ASL 
to connect to English as an entry point to English? Secondly what orthographic form 
based on the phonemic structure of ASL would afford these children with an opportunity 
to independently encode and decode ideas? These important questions will be considered 
in the Section #5. 
Section 3 
7 .3.0. Overview of Study #2 
After establishing the fact that deaf children have phonemic awareness of ASL in 
Study #1 (ASLPAI) of this dissertation, the purpose of Study #2 was to investigate how 
one aspect of phonemic awareness (handshape) was used and perceived by deaf children. 
This study sought to investigate the mental lexical representations deaf individuals had 
when prompted with a handshape which could have been perceived as an ASL phoneme 
or as a symbol for an English letter. Like the phonemic awareness of ASL studies, this 
topic has been largely unaddressed in the research literature. 
In Chapter One of this dissertation, a basic literacy problem confronting deaf 
children was outlined. Deaf children are taught the letters of the alphabet in an effort to 
supply them with the fundamental tools they will need to encode and decode printed 
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English. However recall that the purpose of learning the letters of the alphabet for hearing 
children was to connect them to previously experienced sounds and then to orthography 
I 
in a full system of related use which is known as the Alphabetic Principle (Juel et al., 
1986, Stanovich, & West 1989, Adams, 1990, Sulzby & Teale, 1991). Adopting this 
process but substituting Manual Alphabet letters for sounds would seem to be a corollary 
process. However a major disconnect for deaf children becomes evident. If deaf children 
do not have the requisite store of sounds in their mental architecture how will the 
association of learning letters be affected? Further since evidence has been provided that 
suggests deaf children (regardless of parent's audiological status) have a phonemic 
awareness of ASL how might this effect matching English letters to Manual Alphabet 
handshapes? 
A further problem which adversely effects the initial association of a Manual 
Alphabet handshape with an English letter of the alphabet is the selection of the 26 
Manual Alphabet handshapes. Recall from Chapter Five that the 26 handshapes used in 
the Manual Alphabet are comprised from a variety of sources. The majority of the 
Manual Alphabet letter names are arbitrary in nature. Like spoken phonemes and letters 
in English, the handshape generally does not resemble the letter. In other words, the "A" 
handshape does not visually replicate the letter "A". However there are a sub-group of 
handshapes which appear to look like the printed letter (e.g. "C" handshape ). Finally 
there are two invented handshapes whose sole purpose is to relate to an English letter 
("M" and ''N" handshapes ). Deaf children are expected to learn these handshapes and 
relate them to 26letters of the English alphabet. 
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To further confound matters the general approach employed for teaching the 
English alphabet in preschool and Kindergarten is based on information that is conflicting 
and unpredictable in design. 
In general the teacher of the deaf proceeds along the following lines to introduce 
alphabet letters. She shows the children an English letter (e.g. "A" handshape) and then 
demonstrates how to form the "A" handshape with her hand. Then a picture of a sign is 
shown with the English equivalent written underneath. This process continues throughout 
the year for all 26 letters until the children are able to match a Manual Alphabet 
handshape with an English letter. 
This would appear to be a fairly straightforward process. However, most often the 
four elements (i.e. handshape!English letter/sign/word) are not related in a consistent 
manner. Nothing in the instructional technique is intrinsically related to the language 
processing abilities of the deaf child. The information for the child must seem to be an 
assembly of separate ideas rather than a related whole. For example, a teacher who wants 
to introduce the English letter "B" shows her students the English letter in print and then 
shows them the "B" handshape. Then she shows them a sign of a "B" word in English 
(such as "ball"). The deaf child sees a picture of a sign that uses the "C" handshapes to 
make the sign for BALL. How does the target handshape "B" then relate to the "C" 
handshape used in the presumably related English word? The disconnect is evident when 
we examine the phonemic properties of the two languages (ASL v. printed English). 
Unfortunately, however it is not obvious to the teacher who will continue to introduce all 
letters using this process. 
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Study #2 the following questions were addressed to see what deaf children 
retained in their mental lexicon when prompted with a handshape. The following 
research questions were posed: 
1. What lexical connections do single handshapes represent for deaf children? 
a. Handshape-30 Task (HS-30) -When given an ASL handshape prompt is there a 
difference in the number of lexical items produced depending on the categorization 
of handshape? (In other words, when handshapes are categorized according to 
linguistic and formational properties- Basic ASL phonemes, handshapes that could be 
either Manual Alphabet letters or ASL phonemes, iconic handshapes?). 
b.) Does age make a difference in responses? 
c.) Does parent audiological status make a difference in responses? 
2. What is the distribution of responses in regards to word classes? 
3. When given a Manual Alphabet handshape prompt will the subject process that 
prompt as in relation to it's English letter or as a phoneme of ASL to retrieve a lexical 
item? 
4. What are the trends, patterns or variations in individual responses produced by the 
child and adult subjects on the HS-30 task? 
5. Is there a correlation between a deaf child's phonemic awareness of ASL (specifically 
handshape) and English ability? 
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7.3.1. Discussion of Study #2 
Results from this study suggest that the way deaf children are expected to initially 
learn the Manual Alphabet and its relation to English letters is quite probably confusing 
and ineffective. Recall that this task was done to docwnent the deaf child's existent 
linguistic knowledge base to see if current English literacy instructional strategies are 
appropriate. 
As discussed previously in the dissertation, most teachers of the deaf are hearing and 
native users of English. Further, methods to teach early literacy skills in English are 
grounded in traditional instruction. Like teachers of hearing children, teachers of the deaf 
commonly begin teaching the alphabet in Preschool and Kindergarten. Where hearing 
children learn to match letters with sounds, deaf children are taught to match a Manual 
Alphabet letter with the alphabetic letter. As the hearing child becomes adept at this task 
he is able to provide an appropriate answer when asked the question "What word starts 
with A?" However for the deaf child a direct corollary does not exist. Since the Manual 
Alphabet is a partial subset of all of the handshapes in ASL some handshapes can be 
described as members of both sets. Therefore when the deaf child is asked what word 
starts with the handshape "A" he may view the stimulus (handshape) as a member of his 
ASL phonology rather than a set member of English. Therefore, the deaf child might 
respond that "A" is for SORRY or WITH (signs made with the A handshape). 
Results for Study #2 showed that deaf children overwhelming processed the 
handshape prompt as an ASL phoneme rather than a representation for an English letter. 
For example when given the handshape prompt "B" they responded with: OPEN, 
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CLOSED, TOWN, DOOR, FLOOR, IMPROVE, HOUSE, PAY ATTENTION (i.e. all 
signs made with the handshape called "B"). When given the handshape prompt "C" they 
responded with: MARRIED, MICKEY MOUSE, DRINK, HAMBURGER, 
BINOCULARS (i.e. all signs made with the handshape called "C"). In the majority of 
instances they did not associate the handshape prompt with an English letter. 
This pattern of associating handshapes as phonemes of ASL rather than English was 
robust regardless of age. However for this task parent's audiological status was a factor. 
The DCDP were able to provide more lexical items in both age categories than the 
DCHP. This is a reasonable and expected result given language acquisition theories. In 
prior tasks (from Study #1) the child subjects were asked to perform tasks using 
phonological units of the language whereas in this task (Study #2) the subjects had to 
recall semantic units. Thus, given language universals we would expect that the stronger 
the child's language base the more related lexical units he can provide. 
7 .3.2. Question #2 Discussion 
Question #2 asked: What is the distribution of responses in regards to word 
classes? A distinct pattern was seen across all ages (child to adult) and regardless of 
parents audiological status. All subjects provided responses which fit into a specific 
grouping. This grouping overwhelming featured ASL word classes (ASL nouns, verbs, 
adjectives, adverbs, classifiers, phrases) as opposed to English word classes (i.e. English 
letter, fingerspelled word, name sign). Additionally the proportion of responses per word 
class was surprisingly similar when comparing children across the age groups and the 
adults. 
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7.3.3. Question #3 Discussion 
Question #3 asked: When given a Manual Alphabet handshape prompt will the 
subject process that prompt as in relation to it's English letter or as a phoneme of ASL to 
retrieve a lexical item? 
As was noted in the discussion in Question 1 all subjects regardless of age or 
parent's audiological status overwhelmingly processed a handshape prompt as a phoneme 
of ASL. For this task it was even more compelling since the subjects were given 20 
handshapes (or the majority) used to form the Manual Alphabet. This fmding has 
significant implications for the teaching of beginning English literacy skills to deaf 
children. If the handshape most commonly represents a phoneme of ASL for deaf 
children then instruction must be changed to ensure that they are taught to understand that 
handshapes can be part of ASL and can be used in English to form letters. While this is 
thought to be understood in our current method for teaching deaf children the alphabet 
this dissertation has shown that it is clearly not the case in the deaf child's mind. A way 
to change the instructional approach will be discussed in Section 5 of this chapter. 
7 .3.4. Question #4 Discussion 
Question #4 asked: What are the trends, patterns or variations in individual responses 
produced by the child and adult subjects on the HS-30 task? 
Question number four was posed in an effort to compare the results of the 
children's responses with a set of responses that could be deemed standard answers by 
fluent adult users of ASL. 
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Overall, age had an influence on the number of responses an individual gave. That 
is in general 4 year-olds gave fewer responses then 7 year-olds. Naturally Deaf adults 
gave a higher number of responses to each prompt. However as was discussed in the 
discussion section of the previous question (Question #2) this difference was related only 
to number of and not type of responses. 
Deaf adults were able to give far more responses using the handshape prompt as 
an ASL phoneme rather that as an English letter. Similar to the child subjects the majority 
of the adult responses used the handshape prompt as an ASL phoneme rather than an 
English letter association. In a second analysis, lexical responses to 20 handshape 
prompts were examined. Each of the 20 prompts represented a Manual Alphabet 
handshape. Both adults and children provided more ASL responses to all of the prompts 
as opposed to treating the prompt like an English letter. Almost without exception, every 
subject in this study showed a robust tendency towards choosing ASL lexical items when 
given a Manual Alphabet prompt. 
Finally, a comparison of the rank ordering of frequency of responses to given 
prompts from the HS-30 task showed a remarkable similarity between adults and child 
responses. Recall that all subjects in this study saw 30 prompts in a randomized order. 
The child subjects used five of the most unmarked handshapes to provide their greatest 
number of responses. This was also the case for the adults. Their five most common 
handshapes were l,OPEN-B, Y, 5, and OPEN-8. Thus children and adults were able to 
come up with the most lexical items for 3 of the 5 most common handshape responses 
(i.e. 5, 1, OPEN-B). Similarly the child and adult subjects matched the same handshapes 
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for 3 of the 5 least common handshape responses (i.e. J, Z, N). Therefore both child and 
adult subjects showed evidence that in a field of 30 prompts there was a phonological 
processing effect on lexical retrieval. 
7 .3.5. Question #5 Discussion 
Question 5 posed: Is there a correlation between a deaf child's phonemic awareness of 
ASL (specifically handshape) and English ability? 
For Question #5 subjects responses on a formal English test were compared with 
the results of their Handshape-30 (HS-30) test results to see if there was a correlation. 
Given the students age ranges (4.0-8.0) two tests of English reading was necessary. 
Beginning readers took the TERA-3 while more experienced subjects took the PIAT-R. 
When comparing the HS-30 results to the TERA subtest scores, significant 
relationships were evident. Recall that the HS-30 test was related to semantic rather than 
manipulation of phonological components. In this comparison, it was evident that the 
significant relationships between handshape and reading scores in the younger children 
suggest that the storage of Handshape as a phonological component aided lexical retrieval 
in a highly ordered systematic manner. These fmding suggests that the internalization of 
this particular component is hierarchically ordered whether the input has been from deaf 
or hearing parents. Further, it suggests that the ability to retrieve lexical examples when 
given a prompt is related to reading skills in emergent or beginning deaf readers. 
In contrast, the scores for the experienced readers (i.e. older subjects) who took 
the PIA T test showed no significant relationships. This suggests that knowledge of 
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handshape in ASL is primarily focused and needed in the emergent or beginning reading 
instruction of deaf children. 
Section 4 
7.4.0. Implications of Study #2 on Instructional Practice 
Results from the Handshape-30 Task may come as a tremendous surprise for 
educators of the deaf-particularly those that teach young deaf children. Clearly, these 
results show that when given the handshape "A", deaf children do not automatically nor 
should they think of "apple" as a related lexical item as the hearing child would. Instead 
they think of "SORRY, WITH, WASH, TOGETHER, TARZAN"- all signs made with 
the "A" handshape. This has significant bearing on the current method of instructing deaf 
children in a number of areas. Four specific areas will be described next. 
7.4.1. Language Separation 
Given findings from this research it becomes clear that deaf children need to be 
explicitly taught that they are using two languages. With direct instruction deaf children 
can learn that ASL uses a set ofhandshapes for communication. Then children need to 
learn that some of these handshapes are borrowed, added to and/or combined to make a 
set of 26 that will relate specifically to English letters. One way to do this is to designate 
separate physical spaces in the preschool or Kindergarten classroom in which to situate 
the language. By physically moving from one space the child can begin to understand 
that the concept of"handshape" (as well as other phonological features) can be used in 
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two linguistic settings. For example, in the ASL space a handshape chart can be hung as a 
visual reminder. Stories, phonological games (such as given a handshape come up with as 
many responses you can think of) videotapes, etc. can be located in this space. In the 
English area a chart of the English alphabet and its direct relationship to the Manual 
Alphabet can be hung up. This is the area where children will learn that "writing" uses 
some of the handshapes to form letters in the printed language. 
7.4.2. Manual Alphabet Representation- Providing a Clear Beginning Connection 
Almost without exclusion, when deaf children first learn the Manual Alphabet 
they see picture representations of phonologically conflicting information. For example, 
when showing the Manual Alphabet handshape "F" one commonly sees a picture and 
English word of a cat as its related lexical item. However as has been discussed in this 
dissertation the "F" does not phonologically relate to the English word "C"at. See Figure 
7.4.1. for examples. 
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Figure 7.4.1. Examples Used in the General Method for Relating Manual Alphabet 
Handshapes to English Letters 
Manual 
Alphabet Picture Related Sign English word 
handshape fromASL 










with a "C" 
handshape 
Picture of a "cat" *Sign for CAT cup 
~ 
made with a "F" 
handshape 
* Denotes discontinuity in relation of handshape to picture to sign to word 
The obvious problem lies in the major breakdown in continuity between Manual 
Alphabet handshape and Sign when related to an English word. Therefore to make at 
least the beginning associations clear and consistent for deaf preschool and Kindergarten 
children there needs to be a way to take advantage of the existent signs in ASL that can 
directly relate to an English letter. Given the results of this study a better way to initially 
show deaf children how the Manual Alphabet letter relates to the English word will now 
be suggested. 
278 
Recall in Chapter Five that there are five basic categories where the handshape 
used to make the sign does correspond to the first letter of the English word. These 
categories include, 1.) Name signs and proper names, 2.) Color words, 3.) Days of the 
Week/Months of the Year, 4.)Lexical borrowing from English (i.e. loan signs, 
fingerspelling) and 5.) Coincidental Symmetry. Since these categories have a distinct and 
visual connection it would make sense that, a beginning alphabet be comprised of these 
types of signs in an effort to provide the deaf child with as great a consistent visual 
connection as possible. Therefore, the following 6 letters of the alphabet might be 
introduced as follows (See Figure 7.4.2) instead of the traditional process (e.g. "A"= 
"apple"). 
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Figure 7.4.2. Examples Used to Exemplify a New Approach for Relating Manual 
Alphabet Handshapes to English Letters 
Manual 
Alphabet Picture Related Sign from ASL English word 
handshape 
Picture of an "aunt" Sign for AUNT made aunt 
~ 
with "A" handshapes 
I 
Picture of the color Sign for BLUE made blue 
"blue" with a "B" handshape 
Sign for CUP made 
Picture of a "cup" with a dominant "C" cup 
!fo handshape 
Sign for DESSERT 
I 
Picture of "dessert" made with "D" dessert 
handshapes 
Sign for ELEVATOR 
Picture of an made with an "E" elevator 
~ 
"elevator" handshape 
Sign for Fruit made 
~ 
Picture of "fruit" with an "F" handshape fruit 
~ 
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As is hopefully apparent in Figure 7.4.2 all of the elements are now visually 
related (i.e. handshape, picture, sign, English word). The target handshape is also used to 
make the sign that in turn is used as the initial letter of the English word. Continuing in 
this manner might better serve deaf children as they begin to learn to make initial 
connections between the Manual Alphabet and English letters. 
7.4.3. Dictionary Skills 
A common practice in the classroom when a deaf child does not know 
how to spell a word is to direct him to a dictionary. If the child knows the sign for the 
word he wants yet doesn't know the English spelling he faces a daunting and non-
sensical task. He has no means or skills to combat the task in an effort to locate the 
desired word. Instead a bilingual dictionary which is constructed using the phonological 
parameters of ASL would be a far greater reference tool. Supalla et al (200 1) has 
constructed such a dictionary organized on visual principles. This will be discussed in the 
next section of this chapter. 
7.4.4. Unknown Spelling 
Often, when writing independently, deaf children do not know how to spell an 
English word. Their over-reliance on the teacher for the answer develops negative 
literacy behaviors. Firstly it disrupts the thought pattern as the child is writing. Secondly 
the child might internalize that without tools (such as the phonological system hearing 
children exploit) the task of writing in English is very difficult and thus a negative 
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experience. Instead given the findings from this study a better instructional approach 
might be implemented. When a child does not know a word he wants during writing 
direct him to substitute the handshape name in place of the unknown word (e.g., 
unknown word: "satisfy" child writes down a B-the handshape used to make the sign 
SATISFY). This way, writing fluency continues and the child is able to finish his 
thoughts and edit the piece later. 
Section 5 
7 .5.0. An Alternative Approach to Initial Literacy for Deaf Children 
One of the most significant directions the results from this study can have on 
educational practice is its support for a beginning literacy process that proceeds from a 
visual venue. As was mentioned earlier in this dissertation deaf children are often faced 
with a strong "Matthew Effect" (Walberg & Tsai, 1983) as they attempt to become 
literate in English. Frustration builds since access to the phonological structure of English 
is impeded and another route is necessitated. However these alternative routes (e.g. Oral 
Approach, Manually Coded English, etc.) are based on English and have not been able to 
change the dismal reading average of exiting deaf seniors despite over I 00 years of trial. 
Further, these approaches have not capitalized on the deaf child's existent language 
knowledge, specifically phonemic awareness of ASL. 
Over the years, several attempts have been made to devise a writing system for 
American Sign Language. Stokoe's (1960) groundbreaking categorizing of ASL into 
ASL phonological parameters was never intended as a writing code for ASL though some 
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people attempted to use it as such. Valerie Sutton, a hearing woman in California devised 
a system whose use is gaining popularity with various individuals in the Deaf 
community. Sutton (1995) devised a sign writing alphabet for ASL (and other signed 
languages of the world) called "Sign Writing" which is comprised of over 600 symbols. 
Given the expansiveness of the system it is an unwieldy candidate for teaching young 
deaf children to initially link thought to symbol. What is needed is a smaller set of 
symbols which can incorporate the major phonological parameters of ASL in as few a 
number as possible. Supalla, Wix and McKee (200 1) have done precisely this and serve 
as the current best approach for initially teaching Deaf children how to connect the 
phonemic knowledge of ASL to English print. 
7.5.1. The Supalla, Wix &McKee Grapheme System 
Supalla, et al (200 1) have devised a new model for teaching deaf children to read 
and write in English. Their model represents a dynamic paradigm shift that can positively 
influence the manner in which deaf children interact with print. It also has potential for 
especially decreasing the "Matthew Effect" in the elementary years of school. Supalla, et 
al. contends that the sound-to-symbol approach to literacy development is a strategy that 
does not serve deaf children well. They argue that the primary accessible source of 
English for deaf children is print. Therefore, these researchers have devised a system for 
capitalizing on the visual phonology of signs and linking them to an orthographic 
representation as a means for encoding and decoding. 
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Since the forms of the two languages (i.e. English print and ASL) are so distinct, 
the researchers were compelled to make explicit the construction that each language takes 
(that is print v. through the air ASL). Therefore, by separating the two languages and 
using contrastive analysis (comparing the form of one language to the other) students are 
better able to make metalinguistic judgments and increase their awareness of each 
language. 
To support deaf students in their learning of English a non-sound based medium 
was necessary which would connect the two dissimilar languages in a comprehensible 
way. To do this Supalla and his colleagues (2001) devised a specific order for teaching 
literacy skills. Further they have created reference materials that support their teaching 
approach. Three critical structural components serve as the foundational framework 
(Signed Illustrations, ASL Graphemes and Glossing). Each of these components will be 
discussed followed by a description of the various resources available. 
7 .5.2. Signed Illustrations 
Students first learn to "read" signed illustrations that are paired with an English 
word (in uppercase letters). This semantic representation in print form immediately 
places the two languages side by side. Thus young deaf children have access to "print" at 
the emergent level. The signed illustrations include a static sign illustration and the 
corresponding English word in capital letters. Below each illustration is ASL 
phonological information. Handshape, location and movement symbols are provided 
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(see Figure 7.5.1)1• In this way the student is exposed to and able to manipulate pre-
graphemic representations of the linguistic components of signs (i.e. handshape, location 
and movement). Deaf children can independently learn to decode signed illustrations. 
Therefore, like hearing children, these deaf children are learning the phonological 
information in their language in a meaningful way. Further, they are learning that the 
phonological parameters of a sign can subsequently be translated to another language-
printed English. 
Figure 7.5.1 ASL Sign Illustration and Graphemes for the English Word "Cat" 
CAT 
'Vo G ~ J,1 
7 .5.3. ASL Graphemes 
Like hearing children, deaf children can learn that phonological components are 
the basic building blocks of their language. Thus for ASL they must learn the allowable 
handshapes, locations and movements. To reduce analysis and memory load Supalla, 
colleagues and students worked on grouping items by visual features for each of the three 
1 Pennission for reprinting granted by letter from Sam Supalla 4/04 
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components. Then each visual item or chunk of items is assigned a written symbol or 
"grapheme". By learning to associate "graphemes" with the visual phonology of ASL, 
students are able to encode and decode anything they want to say. 
Rather than assigning an arbitrary symbol as a grapheme, Supalla, et al borrowed 
some symbols from SignFonts and combined them with some of Stokoe's categories 
(recall the handshape, location and movement). Further each grapheme encapsulates 
visual properties that help lessen handshape analysis and memory load. The alphabet that 
was developed is not intended for writing ASL beyond the word level. With their system, 
children rely on glosses for reading and writing ASL at the sentence level. Deaf children 
need to become competent in the ASL alphabet for using The Resource Book. 
In ASL there are approximately 43 handshapes. Supalla reduced the number of 
handshapes to 22 basic handshapes which include their variations (such as palm 
orientation). For example the handshape called "K" also includes the handshapes "D" and 
"R" . Where appropriate the handshapes are grouped according to similar visual chunks 
of information. By grouping the handshapes into similar chunks Supalla was able to 
physically reduce one aspect of phonological processing. This constraining process also 
helps with the memory load. Thus students learn that any sign has one of the basic 22 
handshapes. See Figure 7.5.2 for example2• 
2 Permission for reprinting granted by letter by Sam Supalla 4/04 
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Figure 7.5.2 Two Examples ofSupalla's Handshapes and Variants in Graphemes 
While learning the basic 22 handshapes and their variants students concurrently 
learn to associate a written "grapheme". The grapheme is a visual way to identify one 
phonological component of a sign. Supalla and his deaf students constructed each 
grapheme to represent the visual information of a whole handshape. See Figure 7.5.3 
below. 
Figure 7.5.3 Graphemic Representation of 3 Handshapes in ASL 
Handshape Handshape Name Grapheme 
~ 
A n 
~ 5 >K 
e B l\ 
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Note that the orthographic nature of the symbol visually represents the handshape 
thus helping the student to memorize the symbol-handshape relationship. In other words 
if you were to look at only the outline of the A handshape it would appear to be a hump 
shape. This is the graphic symbol that was chosen then to correspond to the "A 
Handshape" 
Next the students learn to identify locations where signs may be permissibly 
produced. As with phonemes in any language the set of allowable locations is finite. In 
ASL there are many specific locations where signs may be placed. However to aid the 
child's phonological processing Supalla limited his location set to five basic categories of 
"place". See Figure 7.5.4 below. 
Figure 7.5.4 Five Locations in Supalla's Grapheme Symbol System 
/"' ~ T 7 d '-" 
l eyemows I mouth shoulders I neutral space arm 
Finally the students learn to identify movements for each sign and connect a 
corresponding grapheme. Again Supalla has limited allowable movements to five basic 
categories that are general in nature (See Figure 7.5.5).As results from Study #1 have 
shown, Movement in ASL is more abstract and difficult to discern. Thus Supalla and his 
team first start students with handshape and location in the Kindergarten and First grades 
and then teach movement later. 
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Figure 7.5.5 Five Movement Categories in Supalla's Grapheme Symbol System 
;) ~ "-' \;1 A.._;, 
Towdaud Up/down 
av.'a)' ftom body leftlri!ht Cirrular Internal Repeated 
To write or encode signs phonologically students learn to string together 
graphemes in an arrangement of six boxes or slots. First the grapheme for handshape is 
written in the first box. Two boxes are used if the sign requires 2 handshapes. The next 
grapheme entered is for location. Lastly graphemes for movement are recorded. A sign 
can have up to three movement graphemes. See Figure 7.5.6 for an illustration. 
Figure 7.5.6 Illustration of the Sign "CAT" Written With Graphemes 
\jfo ~ ~ VI '--.../ 
banckhape I llocatioo J l mowment I I movement I 
In summary, similar to English alphabet construction and use, there are 32 
graphemes in total that make up Supalla's ASL alphabet. Of the 32 graphemes, 22 
represent handshape, 5 represent location and 5 represent movement. Children learn to 
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manipulate this "alphabet" to independently encode and decode their thoughts into text 
and vice versa. Thus, the ASL alphabet is designed to serve as an initial bridge to 
learning written English as a second language. The advantage of this alphabet is that is 
has a small member set (32 symbols) and each symbol has a visual relationship to the 
phoneme it is describing. 
The alphabet is used to enable deaf children to connect ASL phonemes to begin 
the initial process of relating phonemes to words. Gloss and comparative analysis are two 
other components that extend this bridging process. 
7 .5.4. Glossing 
The third component of Supalla's program incorporates the use of glossing. 
Glossing is a hybridization process of crossing ASL and English to produce a written 
form. Students learn to encode their thoughts into sentences that use ASL morphology 
and syntax while simultaneously using English root words. Students are then able to read 
and write full sentences of meaningful text using this system (See Figure 7.5.7. for an 
example). Supalla comments: 
The hybrid nature of gloss has its advantages. Deaf children can benefit from the 
similarities between a glossed and regular text in English. The orthography and 
spelling are very much the same. Comparative analysis helps students to contrast 
the structures of the two languages and informs the teacher on what English 
structures to teach. For example, the English structures that have little or no 
resemblance to ASL are targeted for such instruction, as deaf children also learn 
of the lexical and morpho-syntactic similarities between the two languages. 
During this process, children will be developing reading and writing skills in their 
native (or first) language (made possible by the gloss). They cannot help but 
transfer skills to reading and writing English through the combination of literacy 
development in ASL, comparative analysis, and formal instruction in English 
grammar (Supalla, personal communication). 
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Figure 7.5.7 Example of a Glossed Sentence Using SupaUa's Literacy Approach 
YESTERDAY FATHER BOX GIVE-IX-3 BOY 
(English translation: Father gave the boy a box yesterday.) 
7.5.5. Resource Materials 
To further support students in their literacy development several resource and 
material considerations were required. Use of traditional English materials would not be 
helpful. For example asking a deaf child to look up an unknown word in an English 
dictionary (a common classroom practice) is unproductive. The deaf child has never 
heard the word and does not know the letters it is comprised of. Thus the child faces a 
task that results in looking through endless pages with no means of assistance in the task. 
More importantly the primary purpose of using a dictionary is to learn about new words. 
When hearing children encounter words they can phonologically produce yet do not 
know, they are able to read a description in a dictionary. In a parallel fashion, deaf 
children can be taught to utilize their pre-existing knowledge of ASL to fmd the correct 
spelling of an English word using a bilingual rather than monolingual format. Therefore, 
Supalla and his associates devised a resource book that would serve as an accessible tool 
that the deaf child could use independently to locate English words. 
The resource book has two levels and is similar to a bilingual dictionary in its 
scope and sequence. Level 1, intended for Kindergarten and First grade children, consists 
of a book of signed illustrations that the student can use to access English words. Level 2 
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is used with children who are able to independently use ASL graphemes. At this level the 
book is arranged into two sections, English and ASL. The English section has English 
words that are arranged alphabetically. In the ASL section words/signs are sequenced 
according to formational properties. Students look up handshape, location and movement 
graphemes in order to obtain the desired English word. In this way the deaf student has 
full control over his word choice when writing. Similarly, the book can be used in reverse 
to find the sign for an unknown word. 
In summary, Supalla's collaborative work with colleagues and children has 
resulted in a cohesive visual linguistic approach that systematically uses the phonological 
base of ASLin an explicit manner to support the literacy development of English as a 
second language. Initially children learn the basic phonological building blocks of ASL. 
Next children learn to equate a visual phoneme with a grapheme. Graphemes provided 
the child with a means of constructing and deconstructing language at the semantic level. 
Finally, "glossing" allow children to function at the syntactic level. With this approach 
deaf children have a means for developing writing skills in a comprehensible, 
hierarchical and independent manner. By using this approach deaf children are afforded 
an opportunity to interact with a phonological tool (graphemes) they can independently 
manipulate. Students are able to learn how to use the components of their language and 
apply these to an academic process. Here is a parallel developmental process that is 




All subjects regardless of age and audiological status of their parents were able to 
complete the entire ASL Phonology test battery. The results showed that deaf children do 
have phonemic awareness of ASL. Secondly results indicated a hierarchy of phonological 
processing is present in deaf children. Location is the easiest phonological parameter to 
identify followed closely by handshape. Movement is clearly the most difficult parameter 
to identify. Further levels of difficulty were noted in analyses of the tasks 
presented. Categorization was the easiest task followed by Identification. Differentiation 
was the most difficult task of all. This hierarchy of difficulty parallels the phonemic 
awareness hierarchy which hearing children manifest in their responses. 
Saliency issues and number of options appear to have bearing on these findings. 
The more visually salient and stable the parameter the better retained in memory. For 
example, the Location parameter (e.g. cheek, chin, chest, etc.) represents a static, non-
moving visual point of reference. When presented with a number of response options the 
subject preferred the parameter which provided the fewest number of choices. For 
example, in this study, handshape identification had 12 choices, location identification 
had approximately 8 choices (depending on task) and movement identification had a total 
of 30 choices. 
In the Phonological Manipulation tasks subjects were required to perform part-to-
whole, whole-to-part or change processes. Construction or "blending" of a sign (when 
given the components) appears easier than deconstructing a whole sign into its parts. 
Therefore moving from part-to-whole appeared to be an easier task. This parallels a 
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similar process for young hearing children. It is easier to produce a word when given the 
sounds sequentially than it is to correctly identify all sounds of a given word. 
In the Handshape 30 (HS-30) Task all subjects overwhelmingly processed a 
handshape prompt as a phoneme of ASL rather than a representation of an English letter. 
DCDP were able to provide more responses overall since the task required them to access 
lexical rather than sub-lexical or single phonemic items. Here, subjects whose language 
was provided by a natural model (Deaf parents) had a significant impact on the subject's 
ability to provide related semantic responses. 
When comparing response results of adults and children strong commonalties 
related to phonological processing are evident. Both adults and children provided more 
ASL responses to all of the HS-30 prompts. Significant differences clearly illustrated the 
preponderance of responses related to ASL rather than a letter representation of English. 
In a comparison of rank ordering of frequency responses, children and adults found 
marked handshapes easier to recall lexical signs and English based, phonologically 
incompatible artificial handshapes to be most difficult for which to recall related lexical 
items. 
Correlation between the HS-30 task and a test of formal English (TERA) showed a 
strong relationship for emergent or beginning deaf readers. It was evident that 
phonological awareness of ASL parameters (handshape in particular) aid lexical retrieval 
in a highly ordered systematic manner. This suggests that the internalization of this 
particular component is sub-lexically ordered whether the input has been from deaf or 
hearing parents. Further it suggests that ASL phonological knowledge is related to 
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reading skills in emergent or beginning deaf readers. Conversely, the scores for the 
experienced readers who took the PIA T test showed no significant relationships 
suggesting that the relationship between knowledge of phonological components in ASL 
is primarily focused and needed in the emergent or beginning reading instruction of deaf 
children. 
Section 7 
Limitations in the Research Design and Research Implications 
The strength of the fmdings in this dissertation suggests that continued and more in-
depth research on this subject matter be completed. Several areas of needed adaptation or 
change are necessitated. 
A larger number of subjects would be more helpful particularly when comparing 
English data with the data from the ASL phonological tasks. The 29 subjects used in this 
study provided sufficient evidence to draw basic conclusions. However, a full-scale study 
involving greater numbers of children would undoubtedly reveal tendencies, such as 
phonological age benchmarks. 
Additionally, while not addressed in this study it would be interesting to see how 
subjects performed on the tasks when their method of classroom communication differed 
(e.g. ASL v. Signed English). No difference in phonemic awareness ability would suggest 
that subjects being educated in Signed English classrooms are also drawing on the 
inherent properties of ASL phonology. 
Further study might consider adding a fourth parameter: Orientation of the Palm. This 
was not addressed in the present study. However the omission of this parameter may have 
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had some bearing on some tasks. For example in the Phonological Blending Task, 
subjects are given a Handshape, shown a Location and Movement and then expected to 
come up with the sign. At times the palm in the stimulus was rotated in the wrong way 
and it took the subjects a longer time to come up with an accurate response. Thus, if 
given the palm orientation as well subjects should be able to access the target sign more 
quickly. 
The test for Movement Identification was not satisfactory. The task was 
cumbersome and although a test booklet was included it was somewhat difficult. More 
thought is needed to devise a task that would analyze whether or not a subject can detect 
and identify movement in a prompt and apply it to another stimulus. 
Conclusions 
Findings from this study suggest that deaf children are phonologically aware of 
ASL. Awareness is demonstrated in a multitude of tasks which resemble those that 
hearing children complete auditorially and verbally. There was little distinction between 
groups when audiological status of parents was considered. 
Overall DCDP and DCHP were able to perform all tasks with little variation. 
However there was distinct variation of ability when tasks required lexical knowledge 
from the subjects. For the basic phonological tasks the subjects were required to work 
with sub-lexical units of the phonological system of ASL. Deaf children are able to 
process the phonological system of ASL despite non-native linguistic input. Deaf 
children then seem to have a propensity for organizing the input of a true signed 
language, such as ASL, into specific component parts. However when asked to use these 
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component parts to come up with lexical units the DCDP outperform the DCHP. Thus, 
the biological orientation of the child who is severely to profoundly deaf appears to be 
able to process visual information phonologically. However native models of the 
language appear to be necessary to ensure that these component parts become a viable 
language. 
Given the historic and contemporary failure of English literacy instructional 
strategies in classrooms for the deaf across the country and the consistent high 
performance ofDCDP it appears that a causal link was missed. In this study, one link is 
hypothesized as having a potentially far-reaching effect on deaf education. If the deaf 
child is able to organize a full linguistic system visually rather than auditorially then the 
educational approach used in the child's school should reflect this mental capability. As 
presented previously, Supalla and his colleagues (200 1) have formulated an approach to 
accomplish this integration with the deaf child's mental representation of language. They 
have taken the visual phonological ordering of ASL and presented it in a detailed and 
systematic approach for teaching English literacy to deaf children. 
Grushkin (1998) noted that old methods for attaining literacy for the majority of 
deaf children have failed and continue to fail. Thus, his suggestion that it is time for a 
paradigm change is of a timely and observant nature. 
Educators must instead identify and utilize visually based strategies for literacy 
development rather than those primarily rooted in sound, which is ultimately the 
weakest point of access to language and literacy for this population. . .. my central 
thesis is that research on reading [and writing] concerning deaf and hard-of-
hearing people must now turn on a paradigm of reading as a visually and 
cognitively rather than phonologically based process. p. 180-181. 
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Appendix A Letter of Inquiry and Description of Study to Administrators 
Date 
Dear Administrator, 
My name is Kristin Di Perri. I am in my seventh year as an instructor in the Master's in Deaf Education 
Program at Boston University. I was a teacher of the Deaf for twelve years (preschool though eighth grade). 
For the past seven years I have been working on my doctoral degree in the Boston University's School of 
Education, Developmental Studies: Literacy, Language and Cultural Studies. I am beginning the subject 
recruitment process needed for my dissertation. 
The purpose of my dissertation is to further understand how deaf children internalize the phonological code 
in sign language and if this awareness can be manipulated in order to initially understand the writing 
process in English. My research is focused on children's phonemic awareness of the components of ASL 
and if this knowledge can be linked to the process of learning to write without the aid of a sound-based 
phonological code. I am interested in determining if there is a strategy available to deaf children to make 
the first steps in learning to write more visually based and meaning-centered. 
I am interested in subjects who are severe to profoundly deaf between and including the ages of 4-8. I have 
a series of tasks that I will give to the deaf child subjects. Watching a videotape of a Deaf adult, the child 
will be asked to identify, locate, categorize and differentiate handshape, location and movement in a series 
of tasks. Additionally, the child will be asked to complete tasks putting sign components together to create 
a sign as well as to provide the elements of a sign. Finally the child will be given a series ofhandshapes for 
which they will need to come up with as many signs as possible. All students will be assigned a code 
number. All testing will be videotaped. No personal identifying information will be used in any portion of 
the data discussion. 
Total testing times: 
Videotape Task series for Handshape, Location, Movement: 2.5 hour 
Providing signs for handshape prompt: 30 minutes 
Total testing time: 3 hours 
The data will be collected from many schools and programs that serve deaf children throughout the New 
England area and in Pennsylvania. At no time will identifying information regarding individuals or schools 
be used. Complete confidentiality will be honored at all times. I am hoping to eventually publish my 
findings in a referred journal. 
Upon completion of the data analysis, I would be more than happy to send you a summary of my findings. 
Thank you for your time and possible involvement, 
Sincerely, 
Kristin A. Di Perri, M. Ed. 
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Appendix B Example of a Handshape Chart Used for the Handshape 
Categorization Task 
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Appendix C Picture of Four Foot Doll Used in Phonological Testing 
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Appendix D Examples of Picture Prompts for Use in Handshape Identity Task 
(i.e. CAT, GIRAFFE) 
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Appendix E Example of Handshape Cards Used for Phonological Blending Task 
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Appendix F Example of Test Booklet Showing Handshape Differentiation 
1 2 3 
1 2 3 
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